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TECHNICAL MEMORANDUM 
W CH2MHILL ,.,, 

BIOASSAY TESTING- JOINT CANNERY OUTFALL EFFLUENT 

SUPPLEMENTARY MAY 2006 SAMPLING AND 

REGULAR NOVEMBER 2006 SAMPLING 
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Prepared By: 

Date: 

Distribution: 

Purpose 

StarKist Samoa (NPDES Permit AS0000019) 
COS Samoa Packing (NPDES Permit AS0000027) 

Steve Costa 
Karen Glatzel 

4 April 2007 

Carl Goldstein 
United States Environmental Protection Agency, Region 9 

Peter Peshut 
American Samoa Environmental Protection Agency 

This memorandum presents the results of the supplementary bioassay testing of the 
Joint Cannery Outfall effluent sample that was collected in May 2006 and the regular 
semi-annual effluent sampling of November 20061. The testing is required by the 
NPDES Permits that became effective in January 2001. The supplementary sampling 
in May 2006 was collected because of laboratory errors that occurred in the previous 
March 2006 test. The November 2006 sampling is the twelfth required semi-annual 
test required by the current permits. The :tvfay 2006 is the twenty-eighth test and the 
November 2006 is the twenty-ninth test conducted since toxicity testing of the Joint 
Cannery Outfall effluent began in 19932• 

Study Objectives 

Section D.l of the StarKist Samoa and COS Samoa Packing NPDES Permits requires 
that semiannual definitive acute bioassays (96-hour static bioassays) be conducted 
on the cannery effluent. The purpose of these tests is to determine whether, and at 

1 The semi-annual joint cannery outfall effluent bioassay tests are performed during the Non­

Tradewind and Tradewind oceanographic seasons. 
2 Testing was not conducted during 1999. Extra tests using two organisms were conducted in March 

1995 and February 1996. 
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what effluent concentration, acute toxicity may be detected for the combined joint 
cannery effluent discharge into Pago Pago Harbor. 

Study Approach 

The U.S. Environmental Protection Agency (USEPA) has conducted a number of 
reviews of the effluent sampling, analysis, and bioassay tests conducted in the past. 
All comments from (USEP A have been incorporated into the sampling and sample 
handling standard operating procedures (SOP) or have been incorporated into the 
procedures used by the laboratory doing the test. The comments, responses, and 
SOP have been documented in previous reports. 

The NPDES permit conditions require that the bioassay tests be conducted with the 
white shrimp, Penaeus vannami (postlarvae). In the event Penaeus vannami is not 
available at the time of the tests, the permit specifies the substitute species, 
Mysidopsis bahia, which now has been renamed Americamysis bahia. For the May and 
November 2006 samplings, Penaeus vannami was not available and Americamysis 

bahia was used. 

Effluent samples were collected from the StarKist Samoa and COS Samoa Packing 
facilities as 24-hour composite samples. The acute effluent bioassay test was 
conducted using a combined, flow-weighted, composite effluent sample made up 
from the effluent samples from both canneries, as allowed by the NPDES permit 
condition. This combined effluent bioassay is representative of the wastewater 
discharged from the joint cannery outfall to Pago Pago Harbor. 

Effluent Sampling Methods 

The May 2006 effluent sample was collected between 09:00 on 24 May 2006 and 
06:00 on 25 May 2006. The November 2006 effluent sample was collected between 
09:00 on 7 November 2006 and 06:00 on 8 November 2006. For both tests a 24-hour 
flow-weighted composite sample of final effluent was collected from both the 
StarKist Samoa and COS Samoa Packing effluent discharges. Samples were 
collected from the established effluent sampling sites. Detailed sampling 
procedures are described in the established SOP for cannery effluent sampling. 

A total of eight grab samples were collected into 1-gallon plastic cubitainers at each 
cannery for each sampling. Samples were collected at approximately three-hour 
intervals over the 24-hour period. The samples were stored on ice or in a 
refrigerator until the completion of the 24-hour sampling period. After all samples 
were collected a 5-gallon flow-proportioned composite sample was prepared. The 
grab sample collection times, effluent flow rates, and the relative effluent flow 
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volumes calculated from plant flow records are summarized in Table 1 for the May 
2006 supplementary sampling and in Table 2 for the regular November 2006 
sampling. The relative effluent flow volumes were used to prepare the final 
composite sample, which was used to fill the sample container shipped to the 
laboratory for testing. 

A 5-gallon cubitainer containing the composite sample was packed on ice in an ice 
chest for shipment to the laboratory. A chain-of-custody form for the sample was 
completed and sealed into a zip-lock bag and taped inside the lid of the ice chest. 
The sample was shipped via DHL to the testing laboratory. The chain-of-custody 
forms and the DHL waybills for each of the tests are provided in Attachment I. 

Table 1 
StarKist Samoa and COS Samoa Packing 

24-hour Composite Effluent Sample for Bioassay Testing 
May 2006 - Supplementary Sample 

COS Samoa Packing StarKist Samoa 
cos StarKist Samoa 

Grab Packing Samoa 

Sample Percent Percent 

Number Sampling Date Effluent Sampling Date Effluent of Total Of Total 
and Time Flow Rate and Time Flow Flow Flow 

(mgd) Rate 
(mgd) 

24 Mav 2006 

1 09:00 0.88 09:00 1.7683 3.4 6.9 

2 12:00 0.84 12:00 2.8829 3.3 11.2 

3 15:00 0.68 15:00 2.4480 2.6 9.5 

4 18:00 0.78 18:00 2.6626 3.0 10.4 

5 21:00 0.98 21 :00 2.3947 3.8 9.3 

25 Mav 2006 

6 00:00 0.68 00:00 2.7216 2.6 10.6 

7 03:00 0.68 03:00 2.2118 2.6 8.6 

8 06:00 0.88 06:00 2.4221 2.5 9.4 

Total 6.16 A 19.51 A 24.0% 76.0% 
Mean 0.77 2.44 Total= 100% 

,,._ Numerical total of column for calculation purposes. Total flow over period will be approximately 
the calculated mean. 
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Table 2 
StarKist Samoa and COS Samoa Packing 

24-hour Composite Effluent Sample for Bioassay Testing 
November 2006 Sample 

COS Samoa Packing StarKist Samoa 
cos 

StarKist Samoa 
Packing 

Samoa 
Percent 

Effluent Sampling Date Effluent 
Percent 

Of Total Sampling Date of Total 
and Time Flow Rate and Time Flow Flow 

Flow 
(mgd) Rate 

(mgd) 

7 November 2006 

09:00 0.72 09:00 2.03 2.86 8.06 

12:00 0.72 12:00 2.12 2.86 8.42 

15:00 0.74 15:00 2.22 2.94 8.81 

18:00 0.74 18:00 2.76 2.94 10.96 

21 :00 0.74 21:00 2.59 2.94 10.28 

8 November 2006 

00:00 0.80 00:00 2.40 3.18 9.53 

03:00 0.80 03:00 2.41 3.18 9.57 

06:00 0.80 06:00 2.60 3.18 

6.06 A 19.13 A 24.1% 75.9% 
0.76 2.39 Total= 100% 

"Numerical total of column for calculation purposes. Total flow over period will be approximately 
the calculated mean. 

Bioassay Testing Procedures 

EnviroSystems, Inc. located in Hampton, New Hampshire conducted the bioassay 
tests. The testing procedures and results of the bioassay tests are provided in the 
laboratory report included as Attachment II for the May 2006 sampling and 
Attachment III for the November 2006 sampling. This report summarizes the 96-
hour acute bioassay tests conducted with reference to the (USEPA) document 
Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine 
Organisms (EP A-821-R-02-012), 2002 as the source of methods for conducting the 
test. The bioassay tests were conducted considering and including USEPA's 
comments on previous bioassay tests, as documented in previous reports. 

For both tests the test organisms were ::; 5 days old and the test temperature was to 
be held at a nominal 20 °C. For the May 2006 sampling the actual temperatures 
ranged between 19°C and 21 °C and for the November 2006 tests the temperature 
remained constant at 20°C. Salinity was adjusted to 25 ppt at the start of both of the 
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tests and ranged during the May 2006 test between 24 and 28 ppt. During the 
November 2006 test the salinity ranged between 25 and 30 ppt. 

Demonstrated potential for a lethal immediate dissolved oxygen demand (IDOD) 
and a delayed dissolved oxygen demand spike (DDOD) had been discussed and 
documented in previous technical memoranda, which describe the first two tests 
conducted in 1993. Therefore, all of the bioassay test chambers should have been 
continuously aerated during the bioassay tests to maintain adequate levels of 
dissolved oxygen (D0)3. The test should also be renewed with pre-oxygenated 
effluent sample at 48 hours. Howevec for May 2006 sampling the laboratory failed 
to follow these procedures during this test and the DO went to lethally low levels in 
the higher effluent concentrations within the twenty-four hours of the test at the 75% 
and 100% concentration levels. (See the Laboratory Report in Attachment II.). This 
same error had occurred during the March 2006 test and was the primary reason for 
conducting the May 2006 supplementary test4 . 

Because of the low DO levels the toxicity of the May 2006 effluent could not be 
determined. The apparent toxicity caused by the low DO levels is higher than the 
actual toxicity. Since the results of the test show that the apparent toxicity (although 
masked by low DO levels) is still reduced to acceptable levels well within the ZID, 
the results of the test are being reported below. 

Bioassay tests were carried out for effluent concentrations of 100, 75, 50, 25, 12.5, and 
6.25 percent as vol: vol dilutions in seawater. Water quality was monitored daily 
and parameters measured included DO, pH, salinity, and temperature. Total 
residual chlorine and ammonia were also measured. Water quality data are 
provided in the Laboratory Report (Attachment II and III). Reference toxicant tests 
using sodium dodecyl sulfonate (SOS) are conducted regularly by ESI with the 
relevant tests completed on 30 May 2006 and on 06 November 2006 for which the 
results were within the acceptable range based on the 20 most recent laboratory 
reference toxicant tests. 

3 The high initial dilution of the actual effluent discharge (> 100:1) into the Harbor, in a very short 

time, eliminates any concern about IDOD effects in the receiving water. 
4 During the March 2006 test the renewal water was not aerated causing the DO to go to lethal levels 

in one of the 50% effluent chambers and all of the 75% and 100% effluent concentration chambers. 
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Summary Results: Americamysis bahia Effluent Bioassay 

The results for the May 2006 bioassay tests are included in Attachment II, and the 
results of the November 2006 tests are included in Attachment III. The results for the 
May 2006 mysid bioassay tests indicate the 96-hour LCso for the effluent tested was 
32.7% percent. The no observable effects concentration (NOEC) for the 96-hour 
bioassay was 12.5 percent and the least observable effects concentration (LOEC) was 
25 percent. Results on a daily basis are summarized in Table 3. 

The results for the November 2006 mysid bioassay tests indicate the 96-hour LCso for 
the effluent tested was 43.1 % percent. The no observable effects concentration 
(NOEC) for the 96-hour bioassay was 25 percent and the least observable effects 
concentration (LOEC) was 50 percent. Results on a daily basis are summarized in 
Table 4. 

Table 3 
StarKist Samoa and COS Samoa Packing 

Combined Effluent Bioassay Results 
May 2006 Supplementary Sampling 

Parameter 
Exposure Time 

LC 50 NOEC LOEC 

24 hours >50.4% 25% 50% 
48 hours >43.2% 25% 50% 
72 hours >42.7% 25% 50% 
96 hours >32.7% 12.5% 25% 

Table 4 
StarKist Samoa and COS Samoa Packing 

Combined Effluent Bioassay Results 
November 2006 Sampling 

Parameter 
Exposure Time 

LC 50 NOEC LOEC 
24 hours >55.1% 50% 75% 
48 hours >51.9% 50% 75% 
72 hours >50.5% 50% 75% 
96 hours >43.1% 25% 50% 

Discussion 

Table 5 summarizes the results of the effluent bioassay tests for the samples 
collected in the May 2006 and November 2006 sampling compared to the previous 
bioassay tests. The LCso, NOEC, and LOEC are within the range obtained from 
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previous tests where Americamysis bahia (Mysidopsis bahia) was used in place of 
Penaeus vannami. Figure 1 summarizes the LCso for the mysid and penaeid tests 
done since February 1993. Figure 2 presents the range of LCso results for mysids 
tests conducted since 1994. There is ~<?me variability observed in test results. The 
May 2006 test results are among the highest LCso values recorded for this organism, 
but because of the DO problems during the test results are lower than the results 
from the last 2½ years. During the November 2006 bioassay test the laboratory 
followed the correct protocol and the results was a test with one of the highest. 
Higher LCso values indicate lower whole effluent toxicity. There is a possible trend 
toward lower toxicity (higher LCso) with time (see Figure 2). 

Conclusions 

The bioassay tests for the Joint Cannery Outfall effluent for May 2006 do not indicate 
effluent toxicity levels to be of concern. As discussed in the previous bioassay test 
reports on the effluent, the time scale of the mixing of the effluent with the receiving 
water is on the order of seconds to achieve dilutions that will eliminate possible 
toxic effects as reflected by the bioassay results. For example, an LCso of 32.7 percent 
after 96 hours of exposure, which was observed in May 2006, corresponds to a 
dilution factor of 3.1:1, which is achieved within one second and within one meter of 
the discharge point. The discharge is located in about 180 feet of water and the 
effluent toxicity tests indicate that the discharge is diluted to non-toxic levels 
immediately after discharge and well within the initial dilution plume. 

For the May 2006 test the LCso of 32.7 percent corresponds to 3.06 acute toxicity units 
(TU a). A dilution of less than 10:1 will reduce the toxicity to less than 0.3 TUa, which 
is considered the acceptable level for the protection of aquatic life. The JCO achieves 
an initial dilution, under critical conditions of greater than 300:1. Therefore, at the 
edge of the zone of initial dilution (ZID) the acute toxicity is 1.02 TUa for the LCso 
documented in the May 2006 test. Since the test appears to be compromised by low 
DO depressions during the test the actual toxicity at the edge of the ZID is expected 
be even lower. 

For the November 2006 test the LCso was 43.1 percent, which corresponds to a 
dilution factor of 2.3:1. This dilution is achieved within 1 second and within one 
meter of the discharge point. The November 2006 LCso of 43.1 percent corresponds 
to a TUa of 2.32, which is considered the acceptable level for the protection of aquatic 
life. The JCO achieves an initial dilution, under critical conditions of greater than 
300:1. Therefore, at the edge of the zone of initial dilution (ZID) the acute toxicity is 
0.77 TU a for the LCso documented in the November 2006 test. 
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Table 5 
StarKist Samoa and COS Samoa Packing 

Combined Effluent Bioassay Results 

Date Species 
Parameters 

LC so NOEC LOEC 
2/93 Penaeus vannami 4.8%1 3.1% 6.25% 
10/93 Penaeus vannami 15.67% 3.1% 6.25% 
2/94 Penaeus vannami 15.76% <1.6% 1.6% 
10/94 Mysidopsis bahia.,,_ 31.2% 25% 50% 
3/95 Penaeus vannami 14.8% 6.25% 12.5% 
3/95 Mysidopsis bahia3 10.8% 6.25% 12.5% 
2/96 Penaeus vannami >50% >50% >50% 
2/96 Mysidopsis bahia3 28.36% 12.5% 25% 
3/96 Penaeus vannami 44.4% 25% 50% 
11/96 Penaeus vannami 7.11% 3.1% 6.25% 
03/97 Penaeus vannami 39.36% 12.5% 25% 
09/97 Penaeus vannamt 12.3% 6.25% 12.5% 
06/98 Mysidopsis bahia2 17.2% 6.25% 12.5% 
11/98 Mysidopsis bahia.,,_ 15% 6.25% 12.5% 
02/00 Mysidopsis bahia2 20% 6.25% 12.5% 
08/00 Mysidopsis bahia.,,_ 17.1% 3.1% 6.25% 
03/01 Americamysis bahia"·0 13.8% 12.5% 25% 
10/01 Americamysis bahiac.,o 37.5% 25% 50% 
3/02 Americamysis bahi~•0 16.1% 12.5% 25% 
8/02 Americamysis bahia2

'
6 10.23% 6.25% 12.5% 

03/03 Americamysis bahia2
•
0 28.4% 25% 50% 

08/03 Americamysis bahia2•0 43.2% 25% 50% 
02/04 Americamysis bahia2•0 >50% 50% >50% 
09/04 Americamysis bahi~•" >50% 50% >50% 
03/05 Americamysis bahia<'·" 48.5% 25% 50% 
08/05 Americamysis bahia2

•
0 >50% 50% >50% 

03/06 Americamysis bahia2
•
0 35.6o// 25% 50% 

05/06 I Americamysis bahia2
·
6 I 32.7%' I 12.5% I 25% I 

11/06 I Americamysis bahia2
·
6 I 43.1% I 25% I 50% I 

'The February 1993 samples were not aerated until after the first day of the test. For subsequent tests the 
samples were aerated for the entire duration of the tests. 
2 Mysidopsis bahia used as substitutes because Penaeus vannami not available: as directed and approved 
by USEPA. 
3 Mysidopsis bahia used in addition to Penaeus vannami as described in text of technical memorandums 
reporting test results. Only one species is required by the permit conditions. 
4Stage 1 (3 mm) Penaeus vannami were used for testing because older Stage 7 and 8 
~8-10 mm) Penaeus vannami were not available. 
Mysidopsis bahia renamed Americamysis bahia. Results indicate increased toxicity because of low DO in 

renewal concentrations as renewal water was not aerated prior to use 
6 Mysidopsis bahia renamed Americamysis bahia 
7 Results for this test depressed because aeration was not provided (see text). 
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STUDY NUMBER 14584 

EXECUTIVE SUMMARY 

The following summarizes the results of acute exposure bioassays performed from May 
31 to June 4, 2006 in support of the NPDES biomonitoring requirements of the American 
Samoa Joint Cannery Outfall. The 96 hour acute definitive assay was conducted using the 
marine species, Americamysis bahia. 

Acute Toxicity Evaluation 

Species Exposure LC-50 NOEC LOEC 

Americamysis bahia 24-Hours 50.4 25 50 

48-Hours 43.2 25 50 

72-Hours 42.7 25 50 

96-Hours 32.7 12.5 25 
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TOXICOLOGICAL EVALUATION 
OF A TREATED EFFLUENT: 

BIOMONITORING SUPPORT FOR A NPDES PERMIT 
MAY 2006 

American Samoa Joint Cannery Outfall 

1.0 INTRODUCTION 

This report presents the results of an acute toxicity test conducted on an effluent sample 
collected from the American Samoa Joint Cannery Outfall. Testing was based on programs and 
protocols developed by the US EPA (2002) and involved conducting 96 hour acute static 
renewal toxicity tests with the marine species, Americamysis bahia. Testing was performed at 
EnviroSystems, Incorporated (ESI), Hampton, New Hampshire in accordance with the 
provisions of the NELAC Standards (2000). 

Acute toxicity tests involve preparing a series of concentrations by diluting effluent with 
control water. Groups of test organisms are exposed to each effluent concentration and a 
control for a specified period. In acute tests, mortality data for each concentration are used to 
calculate (by regression) the median lethal concentration, or LC-50, defined as the effluent 
concentration which kills half of the test organisms. Samples with high LC-50 values are less 
likely to cause significant environmental impact. The acute no obser,ed effect concentration 
(NOEC) and lowest observed effect concentration (LOEC) document the highest and lowest 
effluent concentrations that have no impact and a significant impact on the test species, 
respectively. 

2.0 MATERIALS AND METHODS 

2.1 General Methods 

Toxicological and analytical protocols used in this program follow procedures primarily 
designed by the EPA to provide standard approaches for the evaluation of toxicological effects 
of discharges on aquatic organisms, and for the analysis of water samples. See Section 4.0 for 
a list of references. 

2.2 Test Species 

Every attempt was made to acquire the species, Penaeus vannami, as this is the 
preferred organism under the Cannery's permit. ESI was unable to obtain reasonably priced 
P. vannami. Due to the exorbitant expense, the decision was made to use an alternate species, 
Americamysis bahia. 

A. bahia, ~s days old, were from cultures maintained at Aquatic Research Organisms. 
Test organisms were transferred to test chambers by large bore pipet, minimizing the amount 
of water added to test solutions. 

American Samoa Joint Cannery Effluent Biomonitoring Program, May 2006. 
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2.3 Effluent and Dilution Water 

The effluent sample used in the assay was identified as "JC006SUPP." Sample 
collection information is provided in Table 1. Upon receipt, the sample was stored at 4°C. Ali 
sample material used in the assay was warmed to 20±1 °C prior to preparing test solutions. 

Tota! residual chlorine (TRC) was measured using amperometric titration (MDL 0.05 
mg/L). As the effluent sample contained <0.05 mg/L, TRC dechlorination with sodium 
thiosulfate was not required (EPA 2002). 

Aliquots of the undiluted effluent sample were collected for ammonia analysis when the 
sample arrived and again prior to renewal. Upon arrival, the effluent sample had a salinity of 
11.5%0. Salinity of the effluent was increased to 24.9%0 by the addition of artificial sea salts. 
Test concentrations for the assays were 100%, 75%, 50%, 25%, 12.5%, and 6.25% effluent 
with a laboratory water diluent control. 

The dilution water used in this assay was collected from the sea water system at ESI. 
The water is pumped in daily from the Hampton Estuary on the flood tide, filtered through a high 
volume sand filter, and stored in 3000 gallon polyethylene tanks. The water is classified as 
Class SA-1 by the State of New Hampshire, and has been used to culture test organisms for 
over 20 years. Sea water used in the assay had a salinity of 25±2%0 and a TRC of <0.05 mg/L. 

2.4 Acute Toxicity Tests 

The 96 hour acute static renewal toxicity test was conducted at 20±2°C with a 
photoperiod of 16:8 hours light:dark. Test chambers for the acute assays were 250 ml glass 
beakers containing 200 ml test solution in each of 5 replicates, with 10 organisms/replicate. 
Survival, dissolved oxygen, pH, salinity and temperature were measured daily in all replicates. 
Test solutions were renewed after 48 hours using effluent from the start sample. Mysid shrimp 
were fed daily with <24 hour old brine shrimp. 

2.5 Data Analysis 

At 24 hour intervals, survival data was analyzed to assess toxicity using CETIS, 
Comprehensive Environmental Toxicity Testing System, software. The program computes 
acute exposure endpoints based on EPA decision tree guidelines specified in individual test 
methods. For acute exposure endpoints statistical significance was accepted at <X <0.05. 

2.6 Quality Control 

As part of the laboratory quality control program, standard reference toxicant assays 
are conducted on a regular basis for each test species. These results provide relative health 
and response data while allowing for comparison with historic data sets. See Table 2 for details. 

American Samoa Joint Cannery Effluent Biomonitoring Program, May 2006. 
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3.0 RESULTS 

Results of the acute exposure bioassay conducted using the mysid shrimp, A. bahia, 
are summarized in Tables 3A and 3B. Effluent and dilution water characteristics are presented 
in Table 4. Table 5 provides a summary of historic data associated with the discharge. Support 
data are included in Appendix A. 

3.1 Acute Toxicity Test - Americamysis bahia 

Minimum test acceptability criteria require 290% survival in the control concentration. 
As the laboratory water diluent control met or exceeded this protocol specification, results 
associated with the assay indicate that healthy test organisms were used in the study and that 
the dilution water had no adverse impact on the outcome of the assay. These data are 
considered as valid for evaluating impacts associated with the effluent sample. 

Table 3 provides a summary of the acute exposure data and results. 

3.2 Summary 

The salinity adjusted effluent sample collected from the American Samoa Joint Cannery 
Outfall exhibited significant signs of acute toxicity to the mysid shrimp, Americamysis bahia, 
during the 96 hour exposure period. 

4.0 LITERATURE CITED 

APHA. 1998. Standard Methods for the Examination of Water and Wastewater, 20th 

Edition. Washington D.C. 

National Environmental Laboratory Accreditation Conference: Quality Systems. Chapter 5. 
June 2000. 

Stephan, C. 1982. Documentation for Computing LC-50 Values with a Mini Computer. 
Unpublished. 

US EPA. 2002. Attachment G: NPDES Whole Effluent Toxicity Testing, Monitoring and 
Reporting Tips and Common Pitfalls. Dated December 2002. US EPA Region I Offices, 
Boston, Massachusetts. 

U.S. EPA. 2002. Methods for Measuring the Acute Toxicity of Effluents to Freshwater and 
Marine Organisms. Fifth Edition. EPA-821-R-02-012. 
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TABLE 1. 

Sample 
Description 

EFFLUENT 

Summary of Sample Collection Information. 
American Samoa Joint Cannery Outfall Effluent Evaluation. May 2006. 

Collection 

Type Date Time 

Comp 05/25/06 ND 

Receipt 

Date Time 

05/31/06 1215 

Arrival 
Tem.12. °C 

8* 

* Arrival temperature was outside of the range of 4±2°C recommended by the protocol. 

TABLE 2. 

Date 

A. bahia 

05/30/06 

Summary of Reference Toxicant Data. American Samoa Joint Cannery 
Outfall Effluent Evaluation. May 2006. 

Historic Mean/ 
Central Acceptable Reference 

Endpoint Value Tendency Range Toxicant 

Survival LC-50 27.4 20.2 14.1-26.4 SDS (mg/L) 

Means and Acceptable Ranges based on the most recent 20 reference toxicant assays 

American Samoa Joint Cannery Effluent Biomonitoring Program, May 2006. 
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TABLE 3A. Summary of Acute Evaluation Results. American Samoa Joint Cannery 
Outfall Effluent Evaluation. May 2006. 

Concentration Exposure 
Replicates 

Mean 
Standard Coefficient 

% Effluent Deviation of Variation 
A B C D E 

Lab Control Start 10 10 10 10 10 100% 0.000 0.00% 

24-Hours 10 10 10 10 10 100% 0.000 0.00% 
48-Hours 10 10 10 9 10 98% 0.045 4.56% 

72 Hours 10 10 10 9 10 98% 0.045 4.56% 

96-Hours 10 10 10 9 9 96% 0.055 5.71% 

6.25% 24-Hours 10 10 10 10 10 100% 0.000 0.00% 

48-Hours 10 10 10 10 9 98% 0.045 4.56% 

72 Hours 10 10 10 10 9 98% 0.045 4.56% 

96-Hours 10 9 10 10 9 96% 0.055 5.71% 

12.5% 24-Hours 10 9 10 10 10 98% 0.045 4.56% 

48-Hours 10 9 10 10 10 98% 0.045 4.56% 

72 Hours 10 9 10 10 10 98% 0.045 4.56% 

96-Hours 10 9 0 9 10 94% 0.055 5.83% ..., 

25% 24-Hours 9 10 8 10 3 80% 0.292 36.45% 

48-Hours 7 10 4 10 3 68% 0.327 48.10% 

72 Hours 7 10 4 10 3 68% 0.327 48.10% 

96-Hours 7 9 4 6 3 58% 0.239 41.17% 

50% 24-Hours 8 1 2 2 5 36% 0.288 80.03% 

48-Hours 7 1 2 2 5 34% 0.251 73.82% 

72 Hours 7 1 2 2 5 34% 0.251 73.82% 

96-Hours 6 1 2 3 4 32% 0.192 60.13% 

75% 24-Hours 10 5 0 10 1 52% 0.477 91.63% 

48-Hours 6 5 0 10 0 42% 0.427 101.57% 

72 Hours 6 5 0 10 0 42% 0.427 101.57% 

96-Hours 4 0 0 0 0 8% 0.179 223.63% 

100% 24-Hours 7 0 0 7 5 38% 0.356 93.79% 

48-Hours 6 0 0 5 1 24% 0.288 120.04% 

72 Hours 0 0 5 1 12% 0.238 198.42% 

96-Hours 0 0 0 0 0 0% 0.000 0.00% 

American Samoa Joint Cannery Effluent Biomonitoring Program, May 2006. 
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TABLE 3B. Summary of Acute Evaluation Results. American Samoa Joint Cannery 
Outfall Effluent Evaluation. May 2006. 

SUMMARY OF ENDPOINTS 

Exposure Period LC-50 METHOD NOEC LOEC 
(95% Limits) 

24 Hours 50.4% Trimmed Spearman-Karber 25% 50% 
(35.5-71.5) 

48 Hours 43.2% Trimmed Spearman-Karber 25% 50% 
(34.8-53.6) 

72 Hours 42.7% Trimmed Spearman-Karber 25% 50% 
(35.9-50.8) Direct Observation 

96 Hours 32.7% Trimmed Spearman-Karber 12.5% 25% 
(28.8-37.2) Direct Observation 

TABLE 4. Summary of Effluent and Diluent Characteristics. American Samoa Joint 
Cannery Outfall Effluent Evaluation. May 2006. 

PARAMETER UNITS 100% 50% 
EFFLUENT EFFLUENT DILUENT 

Salinity - As Received %a 11.5 - 25 

Salinity - After Salinity Adjustment %a 24.9 25 

pH - As Received SU 6.55 - 7.33 

pH - After Salinity Adjustment SU 7.03 7.35 

TRC - As Received mg/L <0.05 - <0.05 

Dissolved Oxygen - As Received mg/L 1.7 - 5.7 

Dissolved Oxygen - After Aeration mg/L 6.2 6.0 

Ammonia - As Received mg/Las N 24 - 0.23 

Unionized Ammonia - As Received mg/Las N 0.101 0.002 

Ammonia - Salinity Adjusted mg/Las N - 12 

Unionized Ammonia - Salinity Adjusted mg/Las N - 0.105 

Ammonia - at 48 Hours mg/Las N 20 13 <0.1 

Unionized Ammonia - at 48 Hours mg/Las N 0.192 0.221 <0.004 

American Samoa Joint Cannery Effluent Biomonitoring Program, May 2006. 
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TABLE 5. Summary of StarKist Samoa and COS Samoa Packing Combined Effluent 
Bioassay Results. American Samoa Joint Cannery Outfall Effluent 
Evaluation. May 2006. 

Date Species 96-Hour Endpoints 

LC-50 NOEC LOEC 

02/931 Penaeus vannami 4.8% 3.1% 6.25% 

10/931 Penaeus vannami 15.67% 3.1% 6.25% 

02/941 Penaeus vannami 15.76% <1.6% 1.6% 

10/941 Americamysis bahia 31.2% 25.0% 50.0% 

03/951 Penaeus vannami 14.8% 6.25% 12.5% 

03/951 Americamysis bahia 10.8% 6.25% 12.5% 

02/961 Penaeus vannami >50.0% >50.0% >50.0% 

03/961 Penaeus vannami 44.4% 25.0% 50.0% 

11/961 Penaeus vannami 7.11% 3.1% 6.25% 

03/971 Penaeus vannami 39.36% 12.5% 25.0% 

09/971 Penaeus vannami 12.3% 6.25% 12.5% 

06/981 Americamysis bahia 17.2% 6.25% 12.5% 

11/981 Americamysis bahia 15.0% 6.25% 12.5% 

02/001 Americamysis bahia 20.0% 6.25% 12.5% 

08/001 Americamysis bahia 17.1% 3.1% 6.25% 

03/01 2 Americamysis bahia 13.81% 12.5% 25.0% 

03/022 Americamysis bahia 16.13% 12.5% 25.0% 

08/022 Americamysis bahia 10.23% 6.25% 12.5% 

03/032 Americamysis bahia 28.4% 25.0% 50.0% 

08/032 Americamysis bahia 43.2% 25.0% 50.0% 

03/042 Americamysis bahia >50.0% 50.0% >50.0% 

10/042 Americamysis bahia >50.0% 50.0% >50.0% 

03/052 Americamysis bahia 48.5% 25.0% 50.0% 

10/052 Americamysis bahia >50.0% 50.0% >50.0 

03/062 Americamysis bahia 35.6% 25.0% 50.0% 

05/062 Americamysis bahia 32.7% 12.5% 25.0% 

Notes: 

1
· Assays conducted by Advanced Biological Testing, Inc., Rohnert Park, California 

2
· Assays conducted by EnviroSystems, Inc., Hampton, New Hampshire 
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METHODS USED IN NPDES PERMIT BiOMONITORING TESTING 

Parameter Method 

Acute Exposure Bioassays 

Ceriodaphnia dubia, Daphnia pulex EPA-821-R-02-012 

Pimephales prome/as EPA-821-R-02-012 

Americamysis bahia EPA-821-R-02-012 

Menidia beryl/ina, Cyprinodon variegatus EPA-821-R-02-012 

Chronic Exposure Bioassays 

Ceriodaphnia dubia 

Pimephales promelas 

Cyprinodon variegatus 

Menidia be,n;f!ina 

Arbacia punctulata 

Champia parvula 

Trace Metals: 

ICP Metals 

Hardness 

Wet Chemistries: 

Alkalinity 

Chlorine, Residual 

Total Organic Carbon 

Specific Conductance 

Nitrogen - Ammonia 

pH 

Solids, Total (TS) 

Solids, Total Suspended (TSS) 

Dissolved Oxygen 

EPA-821-R-02-013, 1002.0 

EPA-821-R-02-013, 1000.0 

EPA-821-R-02-014, 1004.0 

EPA-821-R-02-014, 1006.0 

EPA-821-R-02-014, 1008.0 

EPA-821-R-02-014, 1009.0 

EPA 200.7/SW 6010 

Standard Methods 20 th Edition - Method 2340 B 

EPA 310.2 

Standard Methods 20 th Edition - Method 4500CLD 

Standard Methods 20 th Edition - Method 531 0C 

Standard Methods 20 th Edition - Method 251 OB 

Standard Methods 20 th Edition - Method 4500NH3G 

Standard Methods 20 th Edition - Method 4500H+B 

Standard Methods 20 th Edition - Method 2540.B 

Standard Methods 20 th Edition - Method 2540D 

Standard Methods 20th Edition - Method 4500-0 G 



ACUTE BIOASSAY DATA SUMMARY _, ..................... ...... 
STUDY: )L\5'3L\ "AS RECEIVED" EFFLUENT AND DILUENT CHEMISTRIES 

CLIENT: CH2M Hill TEST ORGANISM: A. bahia TRC AMMO HRX AMM 48 HRX pH DO Salinity 

SAMPLE: American Samoa ORGANISM SUPPLIER/BATCH/AGE: EFFLUENT See 
See Organism Culture Sheet "EFFLUENT & DILUENT CHEMISTRY and WATER QUALITY DATA" sheet 

DILUENT: LAB SALT DILUENT 
I -

SALINITY ADJUSTMENT RECORD (IF APPLICABLE): iO,ooo ML EFFLUENT+ 15!.o G SEA SALTS= 100% ACTUAL PERCENTAGE .,. -----· II I 

CONC REP SURVIVAL +DISSOLVED OXYGEN (MG/L)+ PH (SU) TEMPERATURE (°C) SALINITY (ppt) 

0 24 48 72 96 0 24 48• 48* 72 96 0 24 48• 48* 72 96 0 24 48• 48 72 96 0 24 48• 48 72 96 

I 

LAB A \0 (0 \0 10 jO 53 -,, <a 7. 'o( ~ 1-Z 1,(p 't3} J,68 7,1~ ·?,9( l-82 1,13 J.l I '1 \q 2-[ 21 ,q ~ 25 25 ?...CS ZS ~ 
8 \'1 ,o \Q \b lo 5:f {, 'D 7.8l ~.,, 1.1- 1,lP 'f.J, 7 ;it 7,9'5 1.~7 1-.f~ ti 7,qtJ d-., \ 1q lq -Z....1 ZI (1 J,5 J5 20 L.? -zS ZL, 

C \0 to \D \D lo 1$.y t-4 7-5( ~ 1-3 1:1 1-,3' =l--13 7.~4 1.99 1;1S 1,1$ :1--\ 19 1g 1.l 21 ,q ?-5 25 20 2,5 "ZS 2-~ 

D \0 10 c1 9- q 53 ,e c? 7,9 7-i 1-.3 1,/ l'Yi ~t-44 1.1~ 1.9·7 1-,qc 7.~-~ ').,\ i °1 19 'L\ ll /q ;z.5 15 2(c, 1-'5 ?5 i1r, 
E \0 IO \0 lb 9 5s· '4.9 1.A 1.2 -=I-·? 1.1 l3~ 1,7~ 1-1) 7-~9 1,c1: 7,it 'll I Ci) iq 2\ 2\ lo/ 'J..S 2~ l0 ']5 Z5 -z,(p 

6.25% A \0 \0 10 fb /D (_pJ) 1- c,: 7.1 G ;'8 Li>,9 M.5' lJr 1,Cfb 1,4b 1,4') 1.$7-~ J.l 19 19 1-\ Z.\ (1 J--5 J5 2b 1-Cj 25 2& 
8 tO \0 \0 It> ' ~-'.l- 7-1 7.B (p .'e &·'t 7.&; lJ, 18?J 1.q~ 1-cn +.er: 1~ J,\ 19 19 2...\ l\ {q Jfj 25 2'o 1-~ 2S 2~ 
C itO \0 IQ 10 ID (Q·~ 1.'o 7,6 t, • "6 (fl,:} 7.~ l?/~ 1,4b 1-1b 1r13 1-,C,::: 1-q~ :t-' I~ l°I '2.-\ Z\ ti ·;;i.'5 26 "1,0 '). 'S 25 ,Z(p 

D \0 I co \0 lo to (Q"? ,.., 1.11 1.8 (9- 9l,· lo•i' 7-~ :t,,JJ ,,q3 1-'11 1-(fJ "1.9/n 7,41 ~\ 19 1C\ '2-1 ZI { 9 )-S 25 1)[) 1.fj 2~ zio 
E \Q ~{) ~ C\ 9 41_1-\ l~ /,q w-'5 (£;, (,, 1,7 1°,l(D 1m, 7-11 

• 
7-'1~ 1··ltl- ·1.91 J_\ ,q \°I 'L.,\ ZJ 1c; ?-S '.lb ')}t) 1--:> . "6 2..0 

DATE ~):,\ r,/1 t.ofi w/3 <41 S/31 G/t ~/1 r.o( 7.- lol!J '14 
l5c5 --TIME /37.0 \ ?J~<j 13l: 13',b \ L\ \'1 t3CP !335 145c 1316 1'325 

INITIALS {6' Sq t6i Yr Sf 79 ~ tG '(YI ½\v ss 
FED? 

• 
•--

)t - See:" EFFLUENT & DILUENT CHEMISTRY and WATER QUALITY DATA" sheet. 
~• - AERATE FROM START! • - "Old" water qualities (prior to renewal) * -"New"water qualities (post renewal) 

r- - . 



ACUTE BIOASSAY DATA SUMMARY ·- 1-,---1 - --·---.--------•1---------------•-------·---
STUDY: l Y 5'"3'1....J SAMPLE RECEIVED: "AS RECEIVED" EFFLUENT AND DILUENT CHEMISTRIES 

CLIENT: CH2M Hill I TEST ORGANISM: A. bahia TRC AMMO HRX AMM 48 HRX pH DO Salinity 

SAMPLE: American Samoa I ORG;\NISM SUPPLIER: EFFLUENT See 

DILUENT: LAB SALT I ORGJ\NISM BATCH/AGE: DILUENT "EFFLUENT & DILUENT CHEMISTRY and WATER QUALITY DATA" sheet 

CONC I REPI SURVIVAL +DISSOLVED OXYGEN (MG/L)+ PH (SU) 

961 0 

TEMPERATURE (°C) I SALINITY (ppt) 

0 24 48 72 96 0 24 48• 48* 72 96 0 24 48• 48* 72 24 48• 48 72 96 0 24 48• 48 72 96 
(1""\ • 

12.5% II A II i-0 o/[10 ~\G ID lO 5:'1 l-~ 1 'i ~.u 1£;.) 7.5 1-J-{ 7,% l,q·b 7B1 :J-ftO 1.11. 2-l i q 1q '2..,\ 71 is )_v:, ·2-0 '2.':, is 
B I \-0 q 9 q er 1.¥·0 1.1 1.b 1.,.0 ~.I r7,&, p'5 7,q7 7 ,'j'~ 1.fJ!> ':t .ITT 1,q·1 )-..\ t9 19 ?-.,\ 'Z\ ,7.-5 25 1'0 1-. '5 -ZS 
C 110 \0 l0 )D 9 ~-\ l0 1-0 ro.i lo.\ 7,G ·1.JP 7,40 l.% ~.<o'o ~t:8; 1.Ct' t-l 19 \q '1-\ z. \ ics 25 2ro J,:> Z7 
DI\O tO lO lo 9· If,. i. ·:rt 1.ro <e-, 0.1 7,(, 1-0, l,9U l ,~b 1.00 ~1-:fZ ·7,q~ L\ l9 1q -~ 21 j-<s 15 Ji, )-S ZS 
E 11'0 10 tO \6 /0 lf'0 7.5 T1 (Q,O ~;\ 7,5 7.3:t 7.11 5.o:> 1,89 '::!~?:/?:, l,q( Z).. 19 1q a, ·21 )-':J 2-b 2,b -~s 2.5 

25% 11 A I fv °' "1- -~ 11 lt=j.~ ,. \ 5.3 4>-2.., to.I 1!5 :f. 7/i. 1,13 7-12 1.75, 7-;.=-/{ <?,I~ ).,t 1'1 (q ,;z, \ 7..-\ ( 'I PJ ZS }-I? ;)5 ZS 2~ 

B • lo \0 \0 \b q lg-\ 1,j 7.0 y .C) S,6 7,'1 1.rt 1 .. ~4 e,o3 7,78 7-:t& '6',1'3 J_\ I~ \~ ot1 Z\ rq )S::. . ~s 2,b ·J..S ZS rl(p ~ 

C I !'O ~ y l-t l-/ (Q .0 1-Y 1-? \,.\.t) 4,~ 7,tf 7.J,1- ~J.~I g.o~ 7, 78 1::1-1 ~.it J-_( 19 /9 ?,.-\ 71 {9 1'5 2..5 2,b 1 . .'S ZS 2h 
DI \0 \0 \,0 l D (o 1,.( 1,b ,.D 4,'1 4,,y; '-I' (p ::;-,X:1 7,'lk: 1,'B 1-15 7.:r: ~ ,\D 3-l rq 19 2\ 2., /1 }-? 2.:5 2-,b o(:) Z-5 C,t;, 
E I 10 :3> 3 .?-i ~ ((,.0 ·7,'5 4-b ~-3 L1,3 ~;6 p~ 7.10 7,7D 7-ll IJ.·lZ ~ .\0 J..l 19 i9 01\ 2\ lq J.5 7...S ·J.\o ;;t5 ZS ·ZG 

50% II A I L 0 tB -+ ··=i- (p S,Y 1.0 1-0 1s 2.~ 11,I '.j-.7.0 1180 8-10 1,l}{ 11r?· ';? ,Ii; J-.l Pl rcr 3-,\ 21 I er •)-"5 25 ?Jo JS' 2c; 2& 

B I tO \ \ le JI '5.S (,•~ 7 <I, 2-1 l.·1" 4 .(,, .f.JJ; 7q/ 'ti I S° 1,tu4 ':/-.(o7. i.1< 2- \ \9 Ii ~\ ZI ,er oS 2.5 zJo 'd-:) ?S Zit 
C I \ Q 1- J_ l~ 1-.. 5J (ri:-f 7-5 '1-'1 2.Cj 3.4 7,ll 7,q( 5-lt\ 7,&4 :l,.(p7i 1.1s .;2.1 19 19 ).\ 21 /q :2-5 2..':> J-b ;J...C:, ZS 2,VJ 

D I l,() _2- ~ 7.. 3 s-s &.°l 7.3 2-- ,4 2-Cr ~.1 1'1-\ 7PI( 5.15 7./t), l-Jo2 ~.\4 '.1-\ \9 \ °\ ·)_\ 'Zl lq )5 lS ·2.b 3-es ZS 2G 
E I \0 ~5 i:=5 

t=. ~ ~ to 0,.CJ 7.5 ')..,\JI 2.0 1.o /,]l ~.03 ~.13 7 ,'41 i '\ \ .;l\ \9 \~ d--\ Z.\ _ _{~ ·-;;s 1-S 1)o o-5 25 i~ <.'J ':), 1i,£)\ .. I 

DATE 11Jz1 !o I I io/7., vl~ ~/4 5i31 H, 10/1- '->( 1,, 017 (o /4 
TIME •IB'-6 132' 14\• 1:?Jl, 133'7 142,D 1310 1'333 J555 r:;15 /37,c; 

INITIALS 1'tf\ ~ (µ ct ~1 (6i ~ ~ <c.Gi 'e\t Sf 
I 

FED? 

X - See:" EFFLUENT & DILUENT CHEMISTRY and WATER QUALITY DATA" sheet. 
+ -AERATE FROM START! • - "Old" water qualities (prior to renewal) * -"New"water qualities (post renewal) 



ACUTE BIOASSAY DATA SUMMARY 
I --

STUDY: JL\-S't> L-j SAMPLE RECEIVED: "AS RECEIVED" EFFLUENT AND DILUENT CHEMISTRIES 

CLIENT: CH2M Hill TEST ORGANISM: A bahia TRC AMMO HRX AMM 48 HRX pH DO Salinity 

SAMPLE: American Samoa ORGANISM SUPPLIER: EFFLUENT See 

DILUENT: LAB SALT ORGANISM BATCH/AGE: DILUENT "EFFLUENT & DILUENT CHEMISTRY and WATER QUALITY DATA" sheet 
I 

CONC REP SURVIVAL +DISSOLVED OXYGEN (MG/L)+ PH (SU) TEMPERATURE ('C) SALINITY (ppt) 

0 24 48 72 96 0 24 48• 48* 72 96 0 24 4,~. t58* 72 96 0 24 48• 48 72 96 0 24 48• ~8 72 96 
• I I 

75% A vo 10 0 _{o ~ IS,J. (p.O 1,1) O, vj DS 1,1 li 1i:1 7-'1~ ~ 7,cp '.},5\ <[,lq ;). \ 19 19 d-\ i1 Ii ;JS is J_b ~5 ZS 2~ 

B \Q 6 s s 0 6,\ ~-i 1.1 0,'5 D.S 1.0 1{1- 7.s1 {).11- 1,5?. S,52 1 .\9 ::i-,\ \C\ 19 d-,\ '1\ (q J-5 'lS lb -;;i.'5 25 Q_,(p 

C ('\l <,l) ~-l ~-tJ, 7-1~ 1.01 J-\ 10\ 15 7-~ 
D \ () (0 CD 10 0 ~-3 5.5 7,~ O,') 0.S i., f1il5 7,84 8,tS 1.ffJ l:fJ/.) i.DG' ·'1..,\ "1'9 \9 'J-\ 2\ lei 1-S ·1s ZJt> J-5 25 21, 

l \l \ 0 ?,0 SB 1.3 1-14 1.Vi ~-\~ - - ·'2,l ,q (q 15 15 '2-b r 

E - - - -
100% A \\} "":\- 'C> 0 .--- "S '). 5-5 7-2 o.s 6,S (. .i 'f,(J). 7,q4 g.n 7,31 -=i-.4t i.1q 8-' \ '1 M>'}'~ D d-\ /q :15 7-c; 'lb 15 7_c; 1-li 

\Q () - - ~-1 14.·7 1,(){ 7,'63 9-,\ 1-() J5 :2-'S B 

C \\) @' 5.0 5,1. ' t,0-\ 7.17 1) 20 ~5 1-~ ,- . .. 

D \0 + 5 C, 0 s., 1'5-S G,.O o.~ ()/S (p,q 7"1':, 7,qq B,03 7,~ ~l--4O ci..zA 0-,) 1-0 rio J. I 21 1q 9-S 25 1 .. -'o 3,t:) -ZS 4, 
E ~\) s; \ ( 0 '5,0 o.'/.. Ct .1 o,5 0-.G ,.1 7,D'.J 7.to, ~.-i\ 

I 
1.35 -:'.f-.o=} t.lo ·1) 19 1-0 21 21 (~ as 1-0 '2)0 ct5 Z£ u 

DATE hb\ \0 I i fo{-z_ (p/3 ~4 ~.3/ [p/r 'o /1 'o( 7,.. fo/3 ~t-t 
TIME 61 \.)l\9 IL\ l~ lx{: 133c; 1q31 1315 13~0 15:6 132: l3iS 

-'L 

INITIALS ~a ~ t0 ~~ Sf 'lt1 t6 U:\ ~Gi ~ ss 
I 

FED? --- • • 

)( - See:" EFFLUENT & DILUENT CHEMISTRY and WATER QUALITY DATA" sheet. 
+ -AERATE FROM START! • - "Old" water qualities (prior to renewal) * -"New"water qualities (post renewal) 

\ 



CETIS Test Summary 
Americamysis 96-h Acute Survival Test 

Test No: 16-7688-1623 

Start Date: 31 May-06 03:05 PM 

Ending Date: 04 Jun-06 01 :35 PM 

Setup Date: 31 May-06 03:05 PM 

Sample No: 04-7158-0505 

Sample Date: 25 May-06 

Receive Date: 31 May-06 12:15 PM 

Sample Age: 6d 15h (8 "C) 

Comparison Summary 

Analysis Endpoint 

03-5803-5512 24h Proportion Survived 

11-4142-6689 48h Proportion Survived 

06-5810-1487 72h Proportion Survived 

10-1522-2120 96h Proportion Survived 

Point Estimate Summary 

Analysis Endpoint 

15-8458-6845 24h Proportion Survived 

05-8376-2064 48h Proportion Survived 

10-8629-6499 72h Proportion Survived 

09-2364-4726 96h Proportion Survived 

Test Acceptability 

Analysis Endpoint 

09-2364-4726 96h Proportion Survived 

10-1522-2120 96h Proportion Survived 

000-148-126-2 

Test Type: Survival (96h) 

Protocol: EPN821/R-02-012 (2002) 

Oil Water: Natural Seawater 

Brine: Generic commercial salts 

Material: Industrial Effluent 

Code: 14584 

Source: CH2M Hill- American Samoa 

Station: Joint Cannery Outfall 

NOEL LOEL ChV 

25 50 35.355 

25 50 35.355 

25 50 35.355 

12.5 25 17.678 

% Effect Cone-% 95% LCL 

50 50.36943 35.47959 

50 43.22371 34.84295 

50 42.68265 35.87596 

50 32.74078 28.84212 

Duration: 

Species: 

Source: 

Client: 

Project: 

MSDp 

37.45% 

35.89% 

40.24% 

19.15% 

95% UCL 

71.50814 

53.62029 

50.78076 

37.16642 

Report Date: 

Link: 

94h 

Page 1 of 3 

18 Jul-06 4:30 PM 

12-0159-0837 

EnviroSystems, Inc. 

Americamysis bahia 

ARO - Aquatic Research Organisms, N 

CH2M Hill 

WET Quarterly Compliance Test (20) 

Method 

Steel's Many-One Rank 

Steel's Many-One Rank 

Bonferroni Adj Wilcoxon Rank Sum 

Dunnett's Multiple Comparison 

Method 

Trimmed Spearman-Karber 

Trimmed Spearman-Karber 

Trimmed Spearman-Karber 

Trimmed Spearman-Karber 

Attribute Statistic Acceptable Range Decision 

Control Response 0.96 0.9- N/A Passes acceptability criteria 

Control Response 0.96 0.9- N/A Passes acceptability criteria 

CETIS™ v1.026C Analyst: ___ _ Approval: ___ _ 



CETIS Test Summary 
24h Proportion Survived Summary 

Cone-% Control Type Reps Mean 

0 Lab Water 5 1.00000 

6.25 5 1.00000 

12.5 5 0.98000 

25 5 0.80000 

50 5 0.36000 

75 5 0.52000 

100 5 0.38000 

48h Proportion Survived Summary 

Cone-% Control Type Reps Mean 

0 Lab Water 5 0.98000 

6.25 5 0.98000 

12.5 5 0.98000 

25 5 0.68000 

50 5 0.34000 

75 5 0.42000 

100 5 0.24000 

72h Proportion Survived Summary 

Cone-% Control Type Reps Mean 

0 Lab Water 5 0.98000 

6.25 5 0.98000 

12.5 5 0.98000 

25 5 0.68000 

50 5 0.34000 

75 5 0.42000 

100 5 0.15000 

96h Proportion Survived Summary 

Cone-% Control Type Reps Mean 

0 Lab Water 5 0.96000 

6.25 5 0.96000 

12.5 5 0.94000 

25 5 0.58000 

50 5 0.32000 

75 5 0.08000 

100 5 0.00000 

000-148-126-2 

Minimum Maximum SE 

1.00000 1.00000 0.00000 

1.00000 1.00000 0.00000 

0.90000 1.00000 0.02000 

0.30000 1.00000 0.13038 

0.10000 0.80000 0.12884 

0.00000 1.00000 0.21307 

0.00000 0.70000 0.15937 

Minimum Maximum SE 

0.90000 1.00000 0.02000 

0.90000 1.00000 0.02000 

0.90000 1.00000 0.02000 

0.30000 1.00000 0.14629 

0.10000 0.70000 0.11225 

0.00000 1.00000 0.19079 

0.00000 0.60000 0.12884 

Minimum Maximum SE 

0.90000 1.00000 0.02000 

0.90000 1.00000 0.02000 

0.90000 1.00000 0.02000 

0.30000 1.00000 0.14629 

0.10000 0.70000 0.11225 

0.00000 1.00000 0.19079 

0.00000 0.50000 0.11902 

Minimum Maximum SE 

0.90000 1.00000 0.02449 

0.90000 1.00000 0.02449 

0.90000 1.00000 0.02449 

0.30000 0.90000 0.10677 

0.10000 0.60000 0.08602 

0.00000 0.40000 0.08000 

0.00000 0.00000 0.00000 

CETIS™ v1.026C 

SD 

0.00000 

0.00000 

0.04472 

0.29155 

0.28810 

0.47645 

0.35637 

SD 

0.04472 

0.04472 

0.04472 

0.32711 

0.25100 

0.42661 

0.28810 

SD 

0.04472 

0.04472 

0.04472 

0.32711 

0.25100 

0.42661 

0.23805 

SD 

0.05477 

0.05477 

0.05477 

0.23875 

0.19235 

0.17889 

0.00000 

Report Date: 

Link: 

CV 

0.00% 

0.00% 

4.56% 

36.44% 

80.03% 

91.62% 

93.78% 

CV 

4.56% 

4.56% 

4.56% 

48.10% 

73.82% 

101.57 

120.04 

CV 

4.56% 

4.56% 

4.56% 

48.10% 

73.82% 

101.57 

158.70 

CV 

5.71% 

5.71% 

5.83% 

41.16% 

60.11 % 

223.61 

0.00% 

Analyst: ___ _ 

Page 2 of 3 

18 Jul-06 4:30 PM 

12-0159-0837 

Approval: ___ _ 
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CETIS Test Summary 
24h Proportion Survived Detail 

Cone-% Control Type Rep 1 

0 Lab Water 1.00000 

6.25 1.00000 

12.5 1.00000 

25 0.90000 

50 0.80000 

75 1.00000 

100 0.70000 

48h Proportion Survived Detail 

Cone-% Control Type Rep 1 

0 Lab Water 1.00000 

6.25 1.00000 

12.5 1.00000 

25 0.70000 

50 0.70000 

75 0.60000 

100 0.60000 

72h Proportion Survived Detail 

Cone-% Control Type Rep 1 

0 Lab Water 1.00000 

6.25 1.00000 

12.5 1.00000 

25 0.70000 

50 0.70000 

75 0.60000 

100 N/A 

96h Proportion Survived Detail 

Cone-% Control Type Rep 1 

0 Lab Water 1.00000 

6.25 1.00000 

12.5 1.00000 

25 0.70000 

50 0.60000 

75 0.40000 

100 0.00000 

000-148-126-2 

Rep 2 Rep 3 

1.00000 1.00000 

1.00000 1.00000 

0.90000 1.00000 

1.00000 0.80000 

0.10000 0.20000 

0.50000 0.00000 

0.00000 0.00000 

Rep 2 Rep 3 

1.00000 1.00000 

1.00000 1.00000 

0.90000 1.00000 

1.00000 0.40000 

0.10000 0.20000 

0.50000 0.00000 

0.00000 0.00000 

Rep 2 Rep 3 

1.00000 1.00000 

1.00000 1.00000 

0.90000 1.00000 

1.00000 0.40000 

0.10000 0.20000 

0.50000 0.00000 

0.00000 0.00000 

Rep 2 Rep 3 

1.00000 1.00000 

0.90000 1.00000 

0.90000 0.90000 

0.90000 0.40000 

0.10000 0.20000 

0.00000 0.00000 

0.00000 0.00000 

Rep 4 Rep 5 

1.00000 1.00000 

1.00000 1.00000 

1.00000 1.00000 

1.00000 0.30000 

0.20000 0.50000 

1.00000 0.10000 

0.70000 0.50000 

Rep4 Rep 5 

0.90000 1.00000 

1.00000 0.90000 

1.00000 1.00000 

1.00000 0.30000 

0.20000 0.50000 

1.00000 0.00000 

0.50000 0.10000 

Rep4 Rep 5 

0.90000 1.00000 

1.00000 0.90000 

1.00000 1.00000 

1.00000 0.30000 

0.20000 0.50000 

1.00000 0.00000 

0.50000 0.10000 

Rep4 Rep 5 

0.90000 0.90000 

1.00000 0.90000 

0.90000 1.00000 

0.60000 0.30000 

0.30000 0.40000 

0.00000 0.00000 

0.00000 0.00000 

CETIS™ v1 .026C 

Report Date: 

Link: 

Analyst:. ___ _ 

Page 3 of 3 

18 Jul-06 4:30 PM 

12-0159-0837 

Approval: ___ _ 



CETIS Analysis Detail 
Americamysis 96-h Acute; Survival Test 

Test No: 16-7688-1623 

Start Date: 31 May-06 03:05 PM 

Ending Date: 04 Jun-06 01 :35 PM 

Setup Date: 31 May-06 03:05 PM 

Sample No: 04-7158-0505 

Sample Date: 25 May-06 

Receive Date: 31 May-06 12:15 PM 

Sample Age: 6d 15h (8 °C) 

Test Type: Survival (96h) 

Protocol: EPA/821/R-02-012 (2002) 

Oil Water: Natural Seawater 

Brine: Generic commercial salts 

Material: Industrial Effluent 

Code: 14584 

Source: CH2M Hill- American Samoa 

Station: Joint Cannery Outfall 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 8 

18 Jul-06 4:30 PM 

03-5803-5512 

Er.viroSystems, Inc. 

Duration: 94h 

Species: Americamysis bahia 

Source: ARO - Aquatic Research Organisms, N 

Client: CH2M Hill 

Project: WET Quarterly Compliance Test (2Q) 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

24h Proportion Survived Comparison 12-0159-0837 12-0159-0837 18 Jul-06 4:28 PM CETISv1 .026 

Method Alt H Data Transform z NOEL LOEL Toxic Units ChV MSDp 

Steel's Many-One Rank C>T Angular (Corrected) 25 50 4.00 35.355 37.45% 

ANOVA Assumptions 

Attribute Test Statistic Critical P Leve! Decision(0.01) 

Variances Modified Levene 11.02057 3.52756 0.00000 Unequal Variances 

Distribution Shapiro-Wilk W 0.93156 0.91004 0.04285 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(0.05) 

Between 3.997188 0.6661979 6 6.19 0.00032 Significant Effect 

Error 3.013542 0.1076265 28 

Total 7.01072931 0.7738244 34 

Group Comparisons 

Control vs Cone-% Statistic Critical P Level Ties Decision(0.05) 

Lab Water 6.25 27.5 16 > 0.0500 1 Non-Significant Effect 

12.5 25 16 > 0.0500 1 Non-Significant Effect 

25 20 16 > 0.0500 1 Non-Significant Effect 

50 15 16 <= 0.0500 2 Significant Effect 

75 20 16 > 0.0500 1 Non-Significant Effect 

100 15 16 <= 0.0500 3 Significant Effect 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Lab Water 5 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00026 

6.25 5 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00026 

12.5 5 0.98000 0.90000 1.00000 0.04472 1.37942 1.24905 1.41202 0.07288 

25 5 0.80000 0.30000 1.00000 0.29155 1.15197 0.57964 1.41202 0.34433 

50 5 0.36000 0.10000 0.80000 0.28810 0.62832 0.32175 1.10715 0.31708 

75 5 0.52000 0.00000 1.00000 0.47645 0.81799 0.15878 1.41202 0.58898 

100 5 0.38000 0.00000 0.70000 0.35637 0.61705 0.15878 0.99116 0.42670 

Data Detail 

Cone--%, Cor.trol Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

0 Lab Water 1.00000 1.00000 1.00000 1.00000 1.00000 

6.25 1.00000 1.00000 1.00000 1.00000 1.00000 

12.5 1.00000 0.90000 1.00000 1.00000 1.00000 

25 0.90000 1.00000 0.80000 1.00000 0.30000 

50 0.80000 0.10000 0.20000 0.20000 0.50000 

75 1.00000 0.50000 0.00000 1.00000 0.10000 

100 0.70000 0.00000 0.00000 0.70000 0.50000 

000-148-126-2 CETIS™ v1.026C Analyst: ___ _ Approval: ___ _ 
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CETIS Analysis Detail 
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CETIS Analysis Detail 
Americamysis 96-h Acute Survival Test 

Test No: 16-7688-1623 Test Type: Survival (96h) 

Start Date: 31 May-06 03:05 PM Protocol: EPA/821/R-02-012 (2002) 

Ending Date: 04 Jun-06 01 :35 PM Oil Water: Natural Seawater 

Setup Date: 31 May-06 03:05 PM Brine: Generic commercial salts 

Sample No: 04-7158-0505 Material: Industrial Effluent 

Sample Date: 25 May-06 Code: 14584 

Receive Date: 31 May-06 12:15 PM Source: CH2M Hill- American Samoa 

Sample Age: 6d 15h (8 °C) Station: Joint Cannery Outfall 

Comparisons: 

Report Date: 

Analysis: 

Page 3 of 8 

18 Jul-06 4:30 PM 

06-5810-1487 

EnviroSystems, Inc. 

Duration: 94h 

Species: Americamysis bahia 

Source: ARO - Aquatic Research Organisms, N 

Client: CH2M Hill 

Project: WET Quarterly Compliance Test (20) 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

72h Proportion Survived Comparison 12-0159-0837 12-0159-0837 18 Jul-06 4:29 PM CET!Sv1 .026 

Method Alt H Data Transform z NOEL LOEL Toxic Units ChV MSDp 

Bonferroni Adj Wilcoxon Rank Sum C > T Angular (Corrected) 25 50 4.00 35.355 40.24% 

AN OVA Assumptions 

Attribute Test Statistic Critical P Level Decision(0.01) 

Variances Bartlett 24.92201 16.81190 0.00035 Unequal Variances 

Distribution Shapiro-Wilk W 0.94083 0.90818 0.08690 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05) 

Between 5.105493 0.8509156 6 9.67 0.00001 Significant Effect 

Error 2.376137 0.0880051 27 

Total 7.48163009 0.9389206 33 

Group Comparisons 

Control vs Cone-% Statistic Critical P Level Ties Decision(0.05) 

Lab Water 6.25 27.5 0.5000 2 Non-Significant Effect 

12.5 27.5 0.5000 2 Non-Significant Effect 

25 21 0.1111 1 Non-Significant Effect 

50 15 0.0040 2 Significant Effect 

75 18 0.0278 2 Non-Significant Effect 

100 10 0.0079 2 Significant Effect 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Lab Water 5 0.98000 0.90000 1.00000 0.04472 1.37942 1.24905 1.41202 0.07288 

6.25 5 0.98000 0.90000 1.00000 0.04472 1.37942 1.24905 1.41202 0.07288 

12.5 5 0.98000 0.90000 1.00000 0.04472 1.37942 1.24905 1.41202 0.07288 

25 5 0.68000 0.30000 1.00000 0.32711 1.01591 0.57964 1.41202 0.39193 

50 5 0.34000 0.10000 0.70000 0.25100 0.60512 0.32175 0.99116 0.27471 

75 5 0.42000 0.00000 1.00000 0.42661 0.68021 0.15878 1.41202 0.53216 

100 4 0.15000 0.00000 0.50000 0.23805 0.35618 0.15878 0.78540 0.29628 

Data Detail 

Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

0 Lab Water 1.00000 1.00000 1.00000 0.90000 1.00000 

6.25 1.00000 1.00000 1.00000 1.00000 0.90000 

12.5 1.00000 0.90000 1.00000 1.00000 1.00000 

25 0.70000 1.00000 0.40000 1.00000 0.30000 

50 0.70000 0.10000 0.20000 0.20000 0.50000 

75 0.60000 0.50000 0.00000 1.00000 0.00000 

100 0.00000 0.00000 0.50000 0.10000 
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Report Date: 18 Jul-06 4:30 PM 
CETIS Analysis Detail Analysis: 06-5810-1487 
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CETIS Analysis Detail 
Americamysis 96-h Acute Survival Test 

Comparisons: 

Report Date: 

Analysis: 

Page 5 of 8 

18 Jul-06 4:30 PM 

10-1522-2120 

EnviroSystems, Inc. 

Test No: 16-7688-1623 Test Type: Survival (96h) Duration: 94h 

Start Date: 31 May-06 03:05 PM Protocol: EPN821/R-02-012 (2002) Species: Americamysis bahia 

Ending Date: 04 Jun-06 01 :35 PM Oil Water: Natural Seawater Source: ARO - Aquatic Research Organisms, N 

Setup Date: 31 May-06 03:05 PM Brine: Generic commercial salts 

Sample No: 04-7158-0505 Material: Industrial Effluent Client: CH2M Hill 

Sample Date: 25 May-06 Code: 14584 Project: WET Quarterly Compliance Test(2Q) 

Receive Date: 31 May-0612:15 PM Source: CH2M Hill- American Samoa 

Sample Age: 6d 15h (8 °C) Station: Joint Cannery Outfall 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

96h Proportion Survived Comparison 12-0159-0837 12-0159-0837 18 Jul-06 4:29 PM CET1Sv1 .026 

Method Alt H Data Transform z NOEL LOEL Toxic Units ChV MSDp 

Dunnett's Multiple Comparison C>T Angular (Corrected) 12.5 25 8.00 17.678 19.15% 

Test Acceptability 

Attribute Statistic Acceptable Range Decision 

Control Response 0.96 0.9- N/A Passes acceptability criteria 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(0.01) 

Variances Bartlett 9.35680 15.08628 0.09565 Equal Variances 

Distribution Shapiro-Wilk W 0.91758 0.89981 0.02886 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(0.05) 

Between 5.274173 1.054835 5 32.52 0.00000 Significant Effect 

Error 0.7784472 0.0324353 24 

Total 6.05261993 1.0872699 29 

Group Comparisons 

Control vs Cone-% Statistic Critical P Level MSD Decision(0.05) 

Lab Water 6.25 0 2.36 > 0.0500 0.26881 Non-Significant Effect 

12.5 0.28615 2.36 > 0.0500 0.26881 Non-Significant Effect 

25 4.11487 2.36 <= 0.0500 0.26881 Significant Effect 

50 6.66931 2.36 <= 0.0500 0.26881 Significant Effect 

75 9.50678 2.36 <= 0.0500 0.26881 Significant Effect 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Lab Water 5 0.96000 0.90000 1.00000 0.05477 1.34683 1.24905 1.41202 0.08926 

6.25 5 0.96000 0.90000 1.00000 0.05477 1.34683 1.24905 1.41202 0.08926 

12.5 5 0.94000 0.90000 1.00000 0.05477 1.31423 1.24905 1.41202 0.08926 

25 5 0.58000 0.30000 0.90000 0.23875 0.87813 0.57964 1.24905 0.26312 

50 5 0.32000 0.10000 0.60000 0.19235 0.58717 0.32175 0.88608 0.21484 

75 5 0.08000 0.00000 0.40000 0.17889 0.26397 0.15878 0.68472 0.23521 

Data Detail 

Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

0 Lab Water 1.00000 1.00000 1.00000 0.90000 0.90000 

6.25 1.00000 0.90000 1.00000 1.00000 0.90000 

12.5 1.00000 0.90000 0.90000 0.90000 1.00000 

25 0.70000 0.90000 0.40000 0.60000 0.30000 

50 0.60000 0.10000 0.20000 0.30000 0.40000 

75 0.40000 0.00000 0.00000 0.00000 0.00000 
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CETIS Analysis Detail 
Americamysis 96-h Acute Survival Test 

Test No: 16-7688-1623 Test Type: Survival (96h) 

Start Date: 31 May-06 03:05 PM Protocol: EPN821/R-02-012 (2002) 

Ending Date: 04 Jun-06 01 :35 PM Dil \Nater: Natural Seawater 

Setup Date: 31 May-06 03:05 PM Brine: Generic commercial salts 

Sample No: 04-7158-0505 Material: Industrial Effluent 

Sample Date: 25 May-06 Code: 14584 

Receive Date: 31 May-06 12:15 PM Source: CH2M Hill- American Samoa 

Sample Age: 6d 15h (8 °C) Station: Joint Cannery Outfall 

Comparisons: 

Report Date: 

Analysis: 

Page 7 of 8 

18 Jul-06 4:30 PM 

11-4142-6689 

EnviroSystems, Inc. 

Duration: 94h 

Species: Americamysis bai1ia 

Source: ARO - Aquatic Research Organisms, N 

Client: CH2M Hill 

Project: WET Quarterly Compliance Test (20) 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

48h Proportion Survived Comparison 12-0159-0837 12-0159-0837 18 Jul-06 4:29 PM CETISv1.026 

Method Alt H Data Transform z NOEL LOEL Toxic Units ChV MSDp 

Steel's Many-One Rank C>T Angular (Corrected) 25 50 4.00 35.355 35.89% 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(0.01) 

Variances Bartlett 25.20560 16.81190 0.00031 Unequal Variances 

Distribution Shapiro-Wilk W 0.95120 0.91004 0.16196 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05) 

Between 4.891127 0.8151878 6 8.78 0.00002 Significant Effect 

Error 2.600772 0.0928847 28 

Total 7.49189854 0.9080725 34 

Group Comparisons 

Control vs Cone-% Statistic Critical P Level Ties Decision(0.05) 

Lab Water 6.25 27.5 16 > 0.0500 2 Non-Significant Effect 

12.5 27.5 16 > 0.0500 2 Non-Significant Effect 

25 21 16 > 0.0500 1 Non-Significant Effect 

50 15 16 <= 0.0500 2 Significant Effect 

75 18 16 > 0.0500 2 Non-Significant Effect 

100 15 16 <= 0.0500 2 Significant Effect 

Data Summary Originai Data · Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Lab Water 5 0.98000 0.90000 1.00000 0.04472 1.37942 1.24905 1.41202 0.07288 

6.25 5 0.98000 0.90000 1.00000 0.04472 1.37942 1.24905 1.41202 0.07288 

12.5 5 0.98000 0.90000 1.00000 0.04472 1.37942 1.24905 1.41202 0.07288 

25 5 0.68000 0.30000 1.00000 0.32711 1.01591 0.57964 1.41202 0.39193 

50 5 0.34000 0.10000 0.70000 0.25100 0.60512 0.32175 0.99116 0.27471 

75 5 0.42000 0.00000 1.00000 0.42661 0.68021 0.15878 1.41202 0.53216 

100 5 0.24000 0.00000 0.60000 0.28810 0.46216 0.15878 0.88608 0.34928 

Data Detail 

Cone .. % Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

0 Lab Water 1.00000 1.00000 1.00000 0.90000 1.00000 

6.25 1.00000 1.00000 1.00000 1.00000 0.90000 

12.5 1.00000 0.90000 1.00000 1.00000 1.00000 

25 0.70000 1.00000 0.40000 1.00000 0.30000 

50 0.70000 0.10000 0.20000 0.20000 0.50000 

75 0.60000 0.50000 0.00000 1.00000 0.00000 

100 0.60000 0.00000 0.00000 0.50000 0.10000 
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CETIS Analysis Detail 
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CETIS Analysis Detail 
Americamysis 96-h Acute Survival Test 

Test No: 16-7688-1623 Test Type: Survival (96h) 

Start Date: 31 May-06 03:05 PM Protocol: EPA/821/R-02-012 (2002) 

Ending Date: 04 Jun-06 01 :35 PM Oil Water: Natural Seawater 

Setup Date: 31 May-06 03:05 PM Brine: Generic commercial salts 

Sample No: 04-7158-0505 Material: Industrial Effluent 

Sample Date: 25 May-06 Code: 14584 

Receive Date: 31 May-06 12:15 PM Source: CH2M Hill- American Samoa 

Sample Age: 6d 15h(8°C) Station: Joint Cannery Outfall 

Spearman-Karber: 

Report Date: 

Analysis: 

Page 1 of 4 

18 Jul-06 4:30 PM 

05-8376-2064 

EnviroSystems, Inc. 

Duration: 94h 

Species: Americamysis bahia 

Source: ARO - Aquatic Research Organisms, N 

Client: CH2M Hill 

Project: WET Quarterly Compliance Test (20) 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

48h Proportion Survived Trimmed Spearman-Karber 12-0159-0837 12-0159-0837 27 Jun-06 11 :49 AM CETISv1 .026 

Spearman-Karber Options Point Estimates 

Threshold Option Lower Threshold Trim Level Mu Sigma EC50/LC50 95% LCL 95% UCL 

Control Threshold 0.02 24.49% 1.635722 0.04680356 43.22371 34.84295 53.62029 

Data Summary Calculated Variate(AJB) 

Cone-% Control Type Count Mean Minimum Maximum SE SD A B 

0 Lab Water 5 0.98000 0.90000 1.00000 0.00913 0.04472 49 50 

6.25 5 0.98000 0.90000 1.00000 0.00913 0.04472 49 50 

12.5 5 0.98000 0.90000 1.00000 0.00913 0.04472 49 50 

25 r:: 0.68000 0.30000 1.00000 0.06677 0.32711 34 50 ,J 

50 5 0.34000 0.10000 0.70000 0.05123 0.25100 17 50 

75 5 0.42000 0.00000 1.00000 0.08708 0.42661 21 50 

100 5 0.24000 0.00000 0.60000 0.05881 0.28810 12 50 
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CETIS Analysis Detail 
Americamysis 96-h Acute Survival Test 

Test No: 16-7688-1623 Test Type: Survival (96h) 

Start Date: 31 May-06 03:05 PM Protocol: EPN821/R-02-012 (2002) 

Ending Date: 04 Jun-06 01 :35 PM Oil Water: Natural Seawater 

Setup Date: 31 May-06 03:05 PM Brine: Generic commercial salts 

Sample No: 04-7158-0505 Material: Industrial Effluent 

Sample Date: 25 May-06 Code: 14584 

Receive Date: 31May-0612:15 PM Source: CH2M Hill- American Samoa 

Sample Age: 6d 15h (8 °C) Station: Joint Cannery Outfall 

Spearman-Karber: 

Report Date: 

Analysis: 

Page 2 of 4 

18 Jul-06 4:30 PM 

09-2364-4726 

EnviroSystems, Inc. 

Duration: 94h 

Species: Americamysis bahia 

Source: ARO - Aquatic Research Organisms, N 

Client: CH2M Hill 

Project: WET Quarterly Compliance Test (20) 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

96h Proportion Survived Trimmed Spearman-Karber 12-0159-0837 12-0159-0837 27 Jun-06 11 :49 AM CETISv1 .026 

Spearman-Karber Options Point Estimates 

Threshold Option Lower Threshold Trim Level Mu Sigma EC50/LC50 95% LCL 95% UCL 

Control Threshold 0.04 0.00% 1.515089 0.02753091 32.74078 28.84212 37.16642 

Test Acceptability 

Attribute Statistic Acceptable Range Decision 

Control Response 0.96 0.9 - NIA Passes acceptability criteria 

Data Summary Calculated Variate(A/B) 

Cone-% Control Type Count Mean Minimum Maximum SE SD A B 

0 Lab Water 5 0.96000 0.90000 1.00000 0.01118 0.05477 48 50 

6.25 5 0.96000 0.90000 1.00000 0.01118 0.05477 48 50 

12.5 5 0.94000 0.90000 1.00000 0.01118 0.05477 47 50 

25 5 0.58000 0.30000 0.90000 0.04873 0.23875 29 50 

50 5 0.32000 0.10000 0.60000 0.03926 0.19235 16 50 

75 5 0.08000 0.00000 0.40000 0.03651 0.17889 4 50 

100 5 0.00000 0.00000 0.00000 0.00000 0.00000 0 50 
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CETIS Analysis Detail 
Americamysis 96-h Acute Survival Test 

Test No: 16-7688-1623 

Start Date: 31 May-06 03:05 PM 

Ending Date: 04 Jun-06 01 :35 PM 

Setup Date: 31 May-06 03:05 PM 

Sample No: 04-7158-0505 

Sample Date: 25 May-06 

Receive Date: 31 May-06 12:15 PM 

Sample Age: 6d 15h (8 °C) 

Test Type: Survival (96h) 

Protocol: EPA/821/R-02-012 (2002) 

Oil Water: Natural Seawater 

Brine: Generic commercial salts 

Material: Industrial Effluent 

Code: 14584 

Source: CH2M Hill- American Samoa 

Station: Joint Cannery Outfall 

Spearman-Karber: 

Report Date: 

Analysis: 

Page 3 of 4 

18 Jul-06 4:30 PM 

10-8629-6499 

EnviroSystems, Inc. 

Duration: 94h 

Species: Americamysis bahia 

Source: ARO - Aquatic Research Organisms, N 

Client: CH2M Hill 

Project: WET Quarterly Compliance Test(2Q) 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

72h Proportion Survived Trimmed Spearman-Karber 12-0159-0837 12-0159-0837 27 Jun-06 11 :49 AM CETISv1 .026 

Spearman-Karber Options Point Estimates 

Threshold Option Lower Threshold Trim Level Mu Sigma ECS0/LCS0 95% LCL 95% UCL 

Control Threshold 0.02 15.31% 1.630251 0.03772391 42.68265 35.87596 50.78076 

Data Summary Calculated Variate(A/8) 

Cone-% Control Type Count Mean Minimum Maximum SE SD A B 

0 Lab Water 5 0.98000 0.90000 1.00000 0.00913 0.04472 49 50 

6.25 5 0.98000 0.90000 1.00000 0.00913 0.04472 49 50 

12.5 5 0.98000 0.90000 1.00000 0.00913 0.04472 49 50 

25 5 0.68000 0.30000 1.00000 0.06677 0.32711 34 50 

50 5 0.34000 0.10000 0.70000 0.05123 0.25100 17 50 

75 5 0.42000 0.00000 1.00000 0.08708 0.42661 21 50 

100 4 0.15000 0.00000 0.50000 0.04859 0.23805 6 40 
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CETIS Analysis Detail 
Americamysis 96-h Acute Survival Test 

Test No: 16-7688-1623 Test Type: Survival (96h) 

Start Date: 31 May-06 03:05 Piv1 Protocol: EPA/821/R-02-012 (2002) 

Ending Date: 04 Jun-06 01:35 PM Oil Water: Natural Seawater 

Setup Date: 31 May-06 03:05 PM Brine: Generic commercial salts 

Sample No: 04-7158-0505 Material: Industrial Effluent 

Sample ·oate: 25 May-06 Code: 14584 

Receive Date: 31 May-0612:15 PM Source: CH2M Hill- American Samoa 

Sample Age: 6d 15h (8 'C) Station: Joint Cannery Outfall 

Spearman-Karber: 

Report Date: 

Analysis: 

Page 4 of 4 

18 Jul-06 4:30 PM 

15-8458-6845 

EnviroSystems, Inc. 

Duration: 94h 

Species: Americamysis bahia 

Source: ARO - Aquatic Research Organisms, N 

Client: CH2M Hill 

Project: WET Quarterly Compliance Test (20) 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

24h Proportion Survived Trimmed Spearman-Karber 12-0159-0837 12-0159-0837 27 Jun-06 11 :49 AM CETISv1 .026 

Spearman-Karber Options Point Estimates 

Threshold Option Lower Threshold Trim Level Mu Sigma ECS0/LCS0 95% LCL 95% UCL 

Control Threshold 0 38.00% 1.702167 0.07609422 50.36943 35.47959 71.50814 

Data Summary Calculated Variate(A/B) 

Cone-% Control Type Count Mean Minimum Maximum SE SD A B 

0 Lab Water 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

6.25 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

12.5 5 0.98000 0.90000 1.00000 0.00913 0.04472 49 50 

25 5 0.80000 0.30000 1.00000 0.05951 0.29155 40 50 

50 5 0.36000 0.10000 0.80000 0.05881 0.28810 18 50 

75 5 0.52000 0.00000 1.00000 0.09725 0.47645 26 50 

100 5 0.38000 0.00000 0.70000 0.07274 0.35637 19 50 
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CETIS Data Worksheet 
I Americamysis 96-h Acute Survival Test 

Start Date: 31 May-06 03:05 PM Species: Americamysis bahia 

Ending Date: 04 Jun-06 01 :35 PM Protocol: EPA/821/R-02-012 (2002) 

Sample Date: 25 May-06 Material: Industrial Effluent 

Cone-¾ Code Rep Pos # Exposed 24h Survival 48h Survival 72h Survival 

0 L ! 1 16 10 10 10 10 

0 L 2 5 10 10 10 10 

0 L 3 33 10 10 10 10 

0 L 4 31 10 10 9 9 

0 L 5 i 22 10 10 10 10 

6.25 1 13 10 10 10 10 

6.25 2 26 10 10 10 10 

6.25 3 6 10 10 10 10 

6.25 4 25 10 10 10 10 

6.25 5 20 10 10 9 9 

12.5 1 4 10 10 10 10 

12.5 ' 2 30 10 9 9 9 

12.5 3 7 10 10 10 i 10 

12.5 4 34 10 10 10 10 

12.5 5 2 10 10 10 10 

25 1 1 10 9 7 7 

25 2 28 10 10 i 10 10 ! I 

25 3 11 10 8 4 4 

25 4 19 10 10 10 10 

25 5 10 i 10 3 3 3 

50 1 8 10 8 7 7 

50 2 23 10 1 1 1 

50 3 21 10 2 2 2 

50 4 27 10 2 2 2 

50 5 3 10 5 5 5 

75 1 18 10 10 6 6 

75 2 12 10 5 5 5 

75 3 9 10 0 0 0 

75 4 32 10 10 10 10 

75 5 24 10 1 0 0 

100 1 14 10 7 6 

100 2 29 10 0 0 0 

100 3 17 10 0 0 0 

100 4 35 10 7 5 5 

100 5 15 10 5 1 1 

000-148-126-2 CETIS™ v1 .026C 
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Report Date: 

Link: 

Sample Code: 14584 

Page 1 of 1 

27 Jun-06 11 :40 AM 

12-0159-0837 

EnviroSystems, Inc. 

Sample Source: CH2M Hill- American Samoa 

Sample Station: Joint Cannery Outfall 
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H Aquatic Research Organisms 

DATA SHEET 

I. Organism History 

Species: A,v1e-:z 1 c A,n(SiS 411/r (! 

Source: Lab reared ✓ Hatchery reared___ Field collected __ _ 

Hatch date £ -2? - o C: Receipt date ________ _ 

Lot number {)<;"2?Q(,HS Strain -----------

Brood Origination Ft:,,2.,1A4 

IL Water Quality 

Temperature 2 S °C Salinity ,c,) >0 ppt DO ----Hardness ____ ppm 

III. Culture Conditions 

System: , /2.E-c.. / ;_c. 

Diet: Flake Food ✓ Phytoplankton __ _ Trout Chow v 

Brine Shrimp / Rotifers __ _ Other O-JCtpJ-Si'k:e,/, A,; f 

Prophylactic Treatments: __________________ _ 

Comments: -------------------------

IV. Shipping Information 

Client: CSI 

Carrier: _____________ _ 

"' 

# of Organisms: ?c:ro f­

Date Shipped: S--3 !- C> c,. 

Biologist: ~½<,~ 
1 - 800 - 927 - 1650 

PO Box 1271 • One Lafayette Road • Hampton, NH 03842 • (603) 926-1650 



EFFLUENT & DILUENT CHEMISTRY and WATER QUALITY DATA 

hi 

PARAMETER 

TRC 

As Received - pH (SU) @ 20°C 

As Received - Salinity (ppt) 

As Received - Dissoi'ved Oxygen (mg/L):j: 

As Received - Ammonia (pull) ·-----11----------------+-------
Salinity Adjusted - pH (SU) @ 20°C 

Salinity Adjusted - Salinity (ppt) 

After Aeration - Dissolved Oxygen (mg/L) 

Salinity Adjusted - Ammonia (pull) 

48 hour Ammonia (pull) ..- CJC) Y - DO~ - 0 0 \0 

48 hour pH (SU) @ 20°S, _ '7- · 3 °I T , lo L-\ , 9 7--
:f: - Aerate prior t~o•m-,i~xi!'lln•g•c•o•nc111e•n~tr•a~tio•n•s•. •-------•------•---•• --ia•--• -----------• -ii•-:...; _______ .. 

PREPARATION OF DILUTIONS 

STUDY: IY5oY CLIENT: CH2M HILL - American Samoa 

SPECIES: A. bahia 

Diluent: Day: 0 Day: '2-
Lab Salt Samole: E:.OA Sample: t'oA 

Concentration Vol. Eff. Final Vol Vol. Eff. Final Vol HRS Date Time Initials 

LAB (') l /)nt'"") (Z) 7~50 0 5/~I 1505 SG. 
6.25% /11?. ~ Ytc-9 4R G/2 IS\O c,q 

12.5% 12.S q:3.-:r Comments: 

25% 250 15":f-.5 
50% Sob 3-1-s 
75% ·1so J-502-S 

100% \ ODD ,v ~ 5~~5 



RECORD OF METERS USED FOR WATER QUALITY MEASUREMENTS 

HOURS: I 0 I 24 I 48 - old I 48 - new I 72 I 96 

Water Quality I 
Station# \ I ' I I I r I ~ I 1--Initials ~ w £Cl SJ" 
Date ~(31 I DIO yj/1..- ((J t 1,, 1n J -Z., ~ 

Water Quality Station #1 Water Quality Station #2 COMMENTS 

DO meter# ·2> DO meter# /Cf 
DO probe# l '2> DO probe# { z_. 

pH meter# l oq·1 pH meter# lf70 
pH probe# l,{Lf pH probe# LfS 
SIC meter# (6Si 'b'()f, SIC meter# Ys~sc:8 
SIC probe# {( SIC probe# I 
Salinitv meter# l\ Salinitv meter# ~ 



Report No: 14584 SDG: 

Project: American Samoa 

Sample ID: Effluent 
Matrix: Water 

Sampled: 05/25/06 

Parameter Result Quant Units 
Limit 

Ammonia-N 14584-002 24 0.2 mg/Las N 

Ammonia-N 14584-005 13 0.1 mg/Las N 

Ammonia-N 14584-003 12 0.1 mg/Las N 

Ammonia-N 14584-004 20 0.1 mg/Las N 

Notes: 

EnviroSystems, Inc. P 0. Box 778 Hampton, NH 03842-0778 

Date Date of 
Prepared Analysis 

06/06/06 06/06/06 
06/06/06 06/06/06 
06/06/06 06/06/06 
06/06/06 06/06/06 

603-926-3345 fax 603-926-3521 

Method/Reference 

SM 4500-NH3 G 
SM 4500-NH3 G 
SM 4500-NH3 G 
SM 4500-NH3 G 

ESI 
www.envirosystems.com 

l 

i 
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L 

f 

l . 



Report No: 14584 SDG: 

Project: American Samoa 

Sample ID: Diluent - Lab Salt 
Matrix: Water 
Sampled: 06/02/06 

Parameter Result Quant Units Date Date of Method/Reference 
Limit Prepared Analysis 

Ammonia-N 14584-006 ND 0.1 mg/Las N 06/06/06 06/06/06 SM 4500-NH3 G 

Notes: 

ND = Not Detected 

ESI 
EnviroSystems, Inc. P.O. Box 778 Hampton, NH 03842-0778 603-926-3345 fax 603-926-3521 www .envrrosystems.com 



Report No: 14520 SDG: 

Project: American Samoa 

Sample ID: ESIN 1 LAB SALT 25PPT 05310 

Matrix: Water 

Sampled: 05/31/06 

Parameter Result Quant Units Date Date of Method/Reference 
Limit Prepared Analysis 

Ammonia-N 14520-015 0.23 0.1 mg/Las N 06/06/06 06/06/06 SM 4500-NH3 G 

Notes: 

t 

l 

ESI 
Env1roSystems. Inc. P.O. Box 778 Hampton. NH 03842-0778 603-926-3345 fax 603-926-3521 www .envirosystems.com 



STUDY: 14584 
CLIENT: CH2MHill -American Samoa 

PROJECT: Wastewater Treatment Plant 
TASK: Unionized Ammonia Calculations 

Sample Unionized 
Day/ Date Treatment Temperature pH NH3 NH3 

DegC SU mg/L mg/L 

Day0 Lab Diluent 20 7.33 0.23 0.002 
50% Effluent 20 7.35 12.0 0.105 
100% Effluent 20 7.03 24.0 0.101 

Day 2 Lab Diluent 20 7.97 0.1 0.004 
50% Effluent 20 7.64 13.0 0.221 
100% Effluent 20 7.39 20.0 0.192 



c:51 L I 

EnviroSystems, Inc. 
One Lafayette Road 
P.O. Box 778 
Hampton, NH 03843-0778 
Telephone: 603-926-3345 

SAMPLE RECEIPT RECORD 

ESI STUDY NUMBER: 1L\5i34 

SAMPLE RECEIPT: 

CLIENT: {'J\Z.M ~i I l 

DATE: 5\3i \ ocg 
I t 

TIME: I ·z. \ 5 BY: GP 

DELIVERED VIA: • FEDEX • CLIENT D ESI • UPS ~OTHER b4- L 

LOGGED INTO LAB: 
DATE: s\ 31\o(Q TIME: iLZO BY: £§ 

SAMPLE CONDITION: 

COMMENTS: 

CHAIN OF CUSTODY: 

CHAIN OF CUSTODY SIGNED: 

CHAIN OF CUSTODY COMPLETE: 

SAMPLE DATE: 
SAMPLE TIME RECORDED: 
SAMPLE TYPE IDENTIFIED: 

CUSTODY SEAL IN PLACE: 

SHIPPING CONTAINER INTACT: 

9K,YES 

k(YES 

DYES 

~YES 
DYES 
~YES 

P~{YES 

K1YES 

ONO 

ONO 

)(No 
D NO 
~o 
• NO 

• NO 

ONO 

SAMPLE TEMPERATURE (AT ARRIVAL): zi °C 

DOES CLIENT NEED NOTIFICATION OF TEMPERATURE? M' 
DYES ~NO 

SAMPLE ARRIVED ON ICE: ~YES • NO 

l X 5~\ £ft 

NPDES\FORMS\Labforms\Chem&LablogBooks\ACUTE RECEIPTFRM 

\ 
l 

I. 

t<: 

l . 



CHMH!( 
APPLIED SCIENCES LABORATORY 

CH2M Hill Project# I Purchase Order# 

l :L l~I~ ~Jic_~ ?u0~,~-s 
Project Na·me 

S, A.Mt>r.11. 3'c t Hr C A--H ~ eiZ., Oc..rr 1=,qt.1_ # 

C~p;~~me:~M✓?~~)( / 23~/TJe-ttt{I/J4f<~ I ~ 
Project Manager & Phone# Report Copy to: 
Mr. [ l STel)e" eo~m 
~:.· [ ] -:-:f.t>+•·k. :/-':J -bl 2-3 
Requested Completion Date: I Sampling Requirements I Sample Disposal: 

SOWA NPDES RCRA OTHER Dispose Return 

• • • -- [] • 
Type Matrix 

G w s A Sampling 1g R A 
M A T 

0 
I 

I 
R 

CLIENT SAMPLE ID 
(9 CHARACTERS) 

p B E L 
Date I Time I R 

-
'j-. ~lc..lo lolb/S Iv IP 

~•) 

Received By 

l_ 
(Please sign and print name) 

Received ~/J (Please sign and print name)\ I Q ( _ 
_.,...._.. 't-7.?--'-- 5 ·3 \ VJ 

Date/Time 

\Z-15 
Received By (Please sign and print name) Date/Time 

Work Authorized By (Please sign and print name) 

Instructions and Agreement Provisions on Reverse Side 

C 
0 
N 

: ~ 
I "j- °:t 
N ~ V\ 
E ~ t 
R <::i ~ 
s ... ' 

"'tQ 

~ 

Relinquished By 

Shipped Via 
UPS BUS 

Q~ 

') 

!tint name) 

~,/7~ 

(Please sign and print name) 

Fed-Ex Hand Other 

\ -) 
,_/ 

Date/Time 

VJI-L Shipping# 

f7c:;t4-t5 
DISTRIBUTION: Original - LAB, Yellow - LAB, Pink - Client 

REV 3/94 FORM 340 
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TOXICOLOGICAL EVALUATION 
OF A TREATED EFFLUENT: 

BIOMONITORING SUPPORT FOR A NPDES PERMIT 
NOVEMBER 2006 

American Samoa Joint Cannery Outfall 

Prepared For 

CH2M Hill, Incorporated 
P.O. Box 1238 

Trinidad, California 95570-1238 

By 

EnviroSystems, Incorporated 
One Lafayette Road 

Hampton, New Hampshire 03842 

November 2006 
Reference Number CH2M-Samoa15231-06-11 
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STUDY NUMBER 15231 

EXECUTIVE SUMMARY 

The following summarizes the results of acute exposure bioassays performed from 
November 16-20, 2006 in support of the NPDES biomonitoring requirements of the American 
Samoa Joint Cannery Outfall. The 96 hour acute definitive assay was conducted using the 
marine species, Americamysis bahia. 

Acute Toxicity Evaluation 

Species Exposure LC-50 NOEC LOEC 

Americamysis bahia 24-Hours 55.1% 50% 75% 

48-Hours 51.9% 50% 75% 

72-Hours 50.5% 50% 75% 

96-Hours 43.1% 25% 50% 

Page 2 of 10 
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TOXICOLOGICAL EVALUATION 
OF A TREATED EFFLUENT: 

BIOMONITORING SUPPORT FOR A NPDES PERMIT 
NOVEMBER 2006 

American Samoa Joint Cannery Outfall 

1.0 INTRODUCTION 

This report presents the results of an acute toxicity test conducted on an effluent sample 
collected from the American Samoa Joint Cannery Outfall. Testing was based on programs and 
protocols developed by the US EPA (2002) and involved conducting 96 hour acute static 
renewal toxicity tests with the marine species, Americamysis bahia. Testing was performed at 
EnviroSystems, Incorporated (ESI), Hampton, New Hampshire in accordance with the 
provisions of the NELAC Standards (2000). 

Acute toxicity tests involve preparing a series of concentrations by diluting effluent with 
control water. Groups of test organisms are exposed to each effluent concentration and a 
control for a specified period. In acute tests, mortality data for each concentration are used to 
calculate (by regression) the median lethal concentration, or LC-50, defined as the effluent 
concentration which kills half of the test organisms. Samples with high LC-50 values are less 
likely to cause significant environmental impact. The acute no observed effect concentration 
(NOEC) and lowest observed effect concentration (LOEC) document the highest and lowest 
effluent concentrations that have no impact and a significant impact on the test species, 
respectively. 

2.0 MA TE RIALS AND METHODS 

2.1 General Methods 

Toxicological and analytical protocols used in this program follow procedures primarily 
designed by the EPA to provide standard approaches for the evaluation of toxicological effects 
of discharges on aquatic organisms, and for the analysis of water samples. See Section 4.0 for 
a list of references. 

2.2 Test Species 

Every attempt was made to acquire the species, Penaeus vannami, as this is the 
preferred organism under the Cannery's permit. ESI was unable to obtain reasonably priced 
P. vannami. Due to the exorbitant expense, the decision was made to use an alternate species, 
Americamysis bahia. 

A. bahia, ~s days old, were from maintained at ESI. Test organisms were transferred 
to test chambers by large bore pi pet, minimizing the amount of water added to test solutions. 

American Samoa Joint Cannery Effluent Biomonitoring Program, November 2006. 
Study Number 15231. Page 3 of 1 O 



2.3 Effluent and Dilution Water 

The effluent sample used in the assay was identified as "JC0-06TW". Sample collection 
information is provided in Table 1. Upon receipt, the sample was stored at 4°C. All sample 
material used in the assay was warmed to 20±1 °C prior to preparing test solutions. Total 
residual chlorine (TRC) was measured using amperometric titration (MDL 0.05 mg/L). As the 
effluent sample contained <0.05 mg/L, TRC dechlorination with sodium thiosulfate was not 
required (EPA 2002). Aliquots of the undiluted effluent sample were collected for ammonia 
analysis when the sample arrived and again prior to renewal. Upon arrival, the effluent sample 
had a salinity of 11 %0. Salinity of the effluent was increased to 25%0 by the addition of artificial 
sea salts. Test concentrations for the assays were 100%, 75%, 50%, 25%, 12.5%, and 6.25% 
effluent with a laboratory water diluent control. 

The dilution water used in this assay was collected from the sea water system at ESI. 
The water is pumped in daily from the Hampton Estuary on the flood tide, filtered through a high 
volume sand filter, and stored in 3000 gallon polyethylene tanks. The water is classified as 
Class SA-1 by the State of New Hampshire, and has been used to culture test organisms for 
over 20 years. Sea water used in the assay had a salinity of 25±2%0 and a TRC of <0.05 mg/L. 

2.4 Acute Toxicity Tests 

The 96 hour acute static renewal toxicity test was conducted at 20±2°C with a 
photoperiod of 16:8 hours light:dark. Test chambers for the acute assays were 250 ml glass 
beakers containing 200 ml test solution in each of 5 replicates, with 10 organisms/replicate. 
Survival, dissolved oxygen, pH, salinity and temperature were measured daily in all replicates. 
Test solutions were renewed after 48 hours using effluent from the start sample. Mysid shrimp 
were fed daily with <24 hour old brine shrimp. 

2.5 Data Analysis 

At 24 hour intervals, survival data was analyzed to assess toxicity using CETIS, 
Comprehensive Environmental Toxicity Testing System, software. The program computes 
acute exposure endpoints based on EPA decision tree guidelines specified in individual test 
methods. For acute exposure endpoints statistical significance was accepted at ex <0.05. 

2.6 Quality Control 

As part of the laboratory quality control program, standard reference toxicant assays 
are conducted on a regular basis for each test species. These results provide relative health 
and response data while allowing for comparison with historic data sets. See Table 2 for details. 

American Samoa Joint Cannery Effluent Biomonitoring Program, November 2006. 
Study Number 15231. Page 4 of 10 
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3.0 RESULTS 

Results of the acute exposure bioassay conducted using the mysid shrimp, A. bahia, 
are summarized in Table 3. Effluent and dilution water characteristics are presented in Table 
4. Table 5 provides a summary of historic data associated with the discharge. Support data are 
included in Appendix A 

3.1 Acute Toxicity Test - Americamysis bahia 

Minimum test acceptability criteria require :::90% survival in the control concentration. 
As the laboratory water diluent control met or exceeded this protocol specification, results 
associated with the assay indicate healthy test organisms and that the dilution water had no 
adverse impact on the outcome of the assay. These data are considered as valid for evaluating 
impacts associated with the effluent sample. 

Table 3 provides a summary of the acute exposure data and results. 

3.2 Summary 

The salinity adjusted effluent sample collected from the American Samoa Joint Cannery 
Outfall did exhibit signs of acute toxicity to the mysid shrimp, Americamysis bahia, during the 
96 hour exposure period. 

4.0 LITERATURE CITED 

APHA. 1998. Standard Methods for the Examination of Water and Wastewater, 20th 

Edition. Washington D.C. 

National Environmental Laboratory Accreditation Conference: Quality Systems. Chapter 5. 
June 2000. 

Stephan, C. 1982. Documentation for Computing LC-50 Values with a Mini Computer. 
Unpublished. 

US EPA. 2002. Attachment G: NPDES Whole Effluent Toxicity Testing, Monitoring and 
Reporting Tips and Common Pitfalls. Dated December 2002. US EPA Region I Offices, 
Boston, Massachusetts. 

U.S. EPA 2002. Methods for Measuring the Acute Toxicity of Effluents to Freshwater and 
Marine Organisms. Fifth Edition. EPA-821-R-02-012. 

American Samoa Joint Cannery Effluent Biomonitoring Program, November 2006. 
Study Number 15231. Page 5 of 10 



TABLE 1. 

Sample 
_Qescriptio_17 

EFFLUENT 

TABLE 2. 

Date 

A. bahia 

Summary of Sample Collection Information. 
American Samoa Joint Cannery Outfall Effluent Evaluation. 
November 2006. 

Collection Receipt 

Type Date Time Date Time 

Comp 11 /07-08/06 ND 11 /16/06 1200 

Summary of Reference Toxicant Data. 
American Samoa Joint Cannery Outfall Effluent Evaluation. 
November 2006. 

Historic Mean/ 
Central Acceptable 

Endpoint Value Tendency Range 

Arrival 
Tem~°C 

18 

Reference 
Toxicant 

11/06/06 Survival LC-50 18.4 20.3 15.5 - 25.4 SDS (mg/L) 

Means and Acceptable Ranges based on the most recent 20 reference toxicant assays 

American Samoa Joint Cannery Effluent Biomonitoring Program, November 2006. 
Study Number 15231. Page 6 of 10 
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TABLE 3A. Summary of Acute Evaluation Results. 
American Samoa Joint Cannery Outfall Effluent Evaluation. 
November 2006. 

Concentration 
Exposure 

Replicates 
Mean 

Standard Coefficient 
% Effluent Deviation of Variation 

A B C D E 

Lab Control Start 10 10 10 10 10 100% 0.000 0.00% 

24-Hours 10 10 10 10 10 100% 0.000 0.00% 
48-Hours 10 10 10 10 10 100% 0.000 0.00% 

72 Hours 9 10 10 10 10 98% 0.400 4.08% 

96-Hours 9 10 10 10 10 98% 0.400 4.08% 

6.25% 24-Hours 10 10 10 10 10 100% 0.000 0.00% 

48-Hours 10 10 10 10 10 100% 0.000 0.00% 

72 Hours 10 10 10 10 10 100% 0.000 0.00% 

96-Hours 10 10 10 10 10 100% 0.000 0.00% 

12.5% 24-Hours 10 10 10 10 10 100% 0.000 0.00% 

48-Hours 10 10 10 10 10 100% 0.000 0.00% 

72 Hours 10 10 10 10 10 100% 0.000 0.00% 

96-Hours 10 10 10 10 10 100% 0.000 0.00% 

25% 24-Hours 10 10 10 10 10 100% 0.000 0.00% 

48-Hours 10 10 10 10 9 98% 0.400 4.08% 

72 Hours 10 10 10 10 9 98% 0.400 4.08% 

96-Hours 8 9 8 10 9 88% 0.748 8.50% 

50% 24-Hours 10 7 6 9 4 72% 2.135 29.66% 

48-Hours 10 7 6 9 3 70% 2.449 34.99% 

72 Hours 10 6 6 8 3 66% 2.332 35.34% 

96-Hours 8 3 4 5 3 46% 1.855 40.32% 

75% 24-Hours 0 1 3 2 1 14% 1.020 72.84% 

48-Hours 0 0 2 0 0 4% 0.800 200.00% 

72 Hours 0 " " 0 0 0% 0.000 ?? V u 

96-Hours 0 0 0 0 0 0% 0.000 ?? 

100% 24-Hours 0 1 0 0 0 2% 0.400 200.00% 

48-Hours 0 0 0 0 0 0% 0.000 ?? 

72 Hours 0 0 0 0 0 0% 0.000 ?? 
96-Hours 0 0 0 0 0 0% 0.000 ?? 

American Samoa Joint Cannery Effluent Biomonitoring Program, November 2006. 
Study Number 15231. Page 7 of 1 O 



TABLE 38. Summary of Acute Evaluation Results. American Samoa Joint Cannery 
Outfall Effluent Evaluation. November 2006. 

SUMMARY OF ENDPOINTS 

Exposure Period LC-50 METHOD NOEC LOEC 
(95% Limits) 

24 Hours 55.1% Trimmed Spearman-Karber 50% 75% 
(50.9-59. 7) Direct Observation 

48 Hours 51.9% Trimmed Spearman-Karber 50% 75% 
(48.0-56.2) 

72 Hours 50.5% Trimmed Spearman-Karber 50% 75% 
(46.7-54.4) Direct Observation 

96 Hours 43.1% Trimmed Spearman-Karber 25% 50% 
(39.0-47.6) Direct Observation 

TABLE 4. Summary of Effluent and Diluent Characteristics. American Samoa Joint 
Cannery Outfall Effluent Evaluation. November 2006. 

PARAMETER UNITS 100% 50% 
EFFLUENT EFFLUENT DILUENT 

Salinity - As Received %0 11 - 25 

Salinity - After Salinity Adjustment %0 25 25 

pH - As Received SU 6.57 - 7.70 

pH - After Salinity Adjustment SU 7.48 7.59 

TRC - As Received mg/L <0.05 <0.05 

Dissolved Oxygen - As Received mg/L 1.6 

Dissolved Oxygen - After Aeration mg/L 7.5 7.4 1.6 

Ammonia - As Received mg/Las N 60 - <0.1 

Unionized Ammonia -As Received mg/Las N 0.709 - <0.002 

Ammonia - Salinity Adjusted mg/Las N - 34 

Unionized Ammonia - Salinity Adjusted mg/Las N - 0.516 

Ammonia - at 48 Hours mg/Las N 33 20 5.3 

Unionized Ammonia - at 48 Hours mg/Las N 2.630 0.745 0.177 

American Samoa Joint Cannery Effluent Biomonitoring Program, November 2006. 
Study Number 15231. Page 8 of 1 O 
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TABLE 5. 

Date 

02/931 

10/931 

02/941 

10/941 

03/951 

03/951 

02/96 1 

03/961 

11/961 

03/971 

09/971 

06/981 

11 /981 

02/001 

08/001 

03/01 2 

03/022 

08/022 

03/032 

08/032 

03/042 

10/042 

03/052 

10/052 

03/062 

11/062 

Notes: 

Summary of StarKist Samoa and COS Samoa Packing Combined Effluent 
Bioassay Results. American Samoa Joint Cannery Outfall Effluent 
Evaluation. November 2006. 

Species 96-Hour Endpoints 

LC-50 NOEC LOEC 

Penaeus vannami 4.8% 3.1% 6.25% 

Penaeus vannami 15.67% 3.1% 6.25% 

Penaeus vannami 15.76% <1.6% 1.6% 

Americamysis bahia 31.2% 25.0% 50.0% 

Penaeus vannami 14.8% 6.25% 12.5% 

Americamysis bahia 10.8% 6.25% 12.5% 

Penaeus vannami >50.0% >50.0% >50.0% 

Penaeus vannami 44.4% 25.0% 50.0% 

Penaeus vannami 7.11% 3.1% 6.25% 

Penaeus vannami 39.36% 12.5% 25.0% 

Penaeus vannami 12.3% 6.25% 12.5% 

Americamysis bahia 17.2% 6.25% 12.5% 

Americamysis bahia 15.0% 6.25% 12.5% 

Americamysis bahia 20.0% 6.25% 12.5% 

Americamysis bahia 17.1% 3.1% 6.25% 

Americamysis bahia 13.81% 12.5% 25.0% 

Americamysis bahia 16.13% 12.5% 25.0% 

Americamysis bahia 10.23% 6.25% 12.5% 

Americamysis bahia 28.4% 25.0% 50.0% 

Americamysis bahia 43.2% 25.0% 50.0% 

Americamysis bahia >50.0% 50.0% >50.0% 

Americamysis bahia >50.0% 50.0% >50.0% 

Americamysis bahia 48.5% 25.0% 50.0% 

Americamysis bahia >50.0% 50.0% >50.0 

Americamysis bahia 36.6% 25% 50% 

Americamysis bahia 43.1% 25% 50% 

1
· Assays conducted by Advanced Biological Testing, Inc., Rohnert Park, California 

2
· Assays conducted by EnviroSystems, Inc., Hampton, New Hampshire 

Page 9 of 10 
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METHODS USED IN NPDES PERMIT BIOMONITORING TESTING 

Parameter Method 

Acute Exposure Bioassays 

Ceriodaphnia dubia, Daphnia pulex EPA-821-R-02-012 

Pimephales prome/as EPA-821-R-02-012 

Americamysis bahia EPA-821-R-02-012 

Menidia bery/lina, Cyprinodon variegatus EPA-821-R-02-012 

Chronic Exposure Bioassays 

Ceriodaphnia dubia 

Pimepha/es prome/as 

Cyprinodon variegatus 

Menidia beryllina 

Arbacia punctulata 

Champia parvula 

Trace Metals: 

ICP Metals 

Hardness 

Wet Chemistries: 

Alkalinity 

Chlorine, Residual 

Total Organic Carbon 

Specific Conductance 

Nitrogen -Ammonia 

pH 

Solids, Total (TS) 

Solids, Total Suspended (TSS) 

Dissolved Oxygen 

EPA-821-R-02-013, 1002.0 

EPA-821-R-02-013, 1000.0 

EPA-821-R-02-014, 1004.0 

EPA-821-R-02-014, 1006.0 

EPA-821-R-02-014, 1008.0 

EPA-821-R-02-014, 1009.0 

EPA 200.7/SW 6010 

Standard Methods 20th Edition - Method 2340 8 

EPA 310.2 

Standard Methods 20th Edition - Method 4500CLD 

Standard Methods 20 th Edition - Method 531 0C 

Standard Methods 20 th Edition - Method 251 OB 

Standard Methods 20 th Edition - Method 4500NH3G 

Standard Methods 20 th Edition - Method 4500H+B 

Standard Methods 20th Edition - Method 2540.B 

Standard Methods 20th Edition - Method 2540D 

Standard Methods 20 th Edition - Method 4500-0 G 



ACUTE BIOASSAY DATA SUMMARY 

STUDY: \~ "AS RECEIVED" EFFLUENT AND DILUENT CHEMISTRIES 

CLIENT: CH2M Hill TEST ORGANISM: A. bahia TRC AMMO HR• AMM 48 HR• pH DO Salinity 

SAMPLE: American Samoa ORGANISM SUPPLIER/BATCH/AGE: EFFLUENT See 
See Organism Culture Sheet "EFFLUENT & DILUENT CHEMISTRY and WATER QUALITY DATA" sheet 

DILUENT: LAB SALT DILUENT 

SALINITY ADJUSTMENT RECORD (IF APPLICABLE): ML EFFLUENT + G SEA SALTS= 100% ACTUAL PERCENTAGE 

CONC REP SURVIVAL +DISSOLVED OXYGEN (MG/L)+ PH (SU) TEMPERATURE (°C) SALINITY (ppt) 

0 24 48 72 96 0 24 48• 48* 72 96 0 24 48• 48* 72 96 0 24 48• 48 72 96 0 24 48• 48 72 96 

LAB A \0 \D ID 9 q 1Y <l.s 1.0 lo.i 7.o -7.5 1:1c itH J,ctt\ r.0·1 1$5 'U:,":) ;Jb l;)D ;10 ~ 1..0 :).D :15 QS ?o JS ·20 ~l 

8 ID 10 10 {0 10 ·T1 is 1.J Vi ,'JI; &. l.. 7./ ~~ 7.l'.) 1,¾; "t-84 l,q-~ 177 JD J() ~D JO Zo JO 13-6 d,G }<J ~s 2~ Qf5 

C \0 10 lb lo lb 7.1 iy 1,d. w-i ~.1{ 7·/ 1-<@ "196 1:=1-1 1.ici ,.cw 7.'?j i:)D c}D 8D Jt.) 2.D l.?,() J--6 '}{, io ~(c ?..7 .28 
D 10 ID ID ID \0 1.) ~y 1,3 w.8 (o.<{ 7.1- '1&4 1.9) (')1 11 7-..q/ 1,q6 783 d0 dD d.D ::w w d0 ;}G lifY,, "_?() 'J(p -z_,e,, )7 
E 16 f D 10 lD IO ·1.( ~ ,4 1-,\ I.PP! 1.0 7.) 7.i1 792 '6,lo ·:i--.c10 1.~o 7.GS ~ db 8D do zo JO d'b ?{ 30 ;;;._(p Z] 2E 

6.25% A ID ID l (') lo \0 7.'I 1\4 t.o,i 1,D 1.0 /.0 lr/ 7.92> 'ldS 1--. ?,(p 7(1 7/?7 t).D Jo 'd.0 s)-0 10 JD ~b ~ JC\ lr?G? 2,l )3 
8 10 lD ro 10 10 7. \ C?Lf [pj to,9 ~.er 7,0 7,?t 7 ~ 2 'b~.3 -=/,tfs 11.10 7-~ ~o ;).a d..0 ·ao 'lo ;).D dlc -;;& ?YJ ~s ,z,-7 J-8 
C lo lD 10 \D 10 7., 1~-Y lp .9 &/6 .o,9 7.C 7& "), 9.: ~.J:'.1 1,n-11.gq 78"3 3-0 ~o o1J ·o1-b ?i) 'JD ~ ?-tp :]_C1 J.(_p '2-1 ~e 
D lD \b 10 lD )0 1.1 ~~ ·q-,D lo.3 i.9 /·\ "7fc l.9~ 

..,I 
t,d\o rs::i' ·1.10 7,'78 dl ~<) ciO c)D io 'J,0 ~ ?(p J9 ;i'3, 1-7 ?-';t 

E ID ~\) lO \\J \() l-1 <2 ,lf 0,0 [f $ la .c, ,,\ -7,~ 17,qt t,d~ ),90 183 7-?;7 ld0 d{) .;)() ::iu 1b w 2-& '){ J-9- o-lo 27 ~~ 

DATE \1hl- ll)n ) I II~ lilt"{ I I/){) \\)ii 1\/11 11\\~ ,,\1% 
11 l 19 II/JD 

TIME l~S't I:,): N5D 1545 lb¾ \SSc IG3o iu.tt ,s6 152'0 1.3lt, 

INITIALS cs c_s 4; 63 cs cs (5 0r ~ ~ d, 

FED? v V ✓ J v v v -v V v v 

~ - See:" EFFLUENT & DILUENT CHEMISTRY and WATER QUALITY DATA" sheet. 
+ -AERATE PRIOR TO MIXING DILUTIONS -AERATE TEST CHAMBERS FROM START! 
• •· "Old" water qualities (prior to renewal) * -"New"water qualities (post renewal) 



ACUTE BIOASSAY DATA SUMMARY 

STUDY: SAMPLE RECEIVED: "AS RECEIVED" EFFLUENT AND DILUENT CHEMISTRIES 

CLIENT: CH2M Hill TEST ORGANISM: A. bahia TRC AMMO HRX AMM 48 HRX pH DO Salinity 

SAMPLE: American Samoa ORGANISM SUPPLIER: EFFLUENT See 

DILUENT: LAB SALT ORGANISM BATCH/AGE: DILUENT ''EFFLUENT & DILUENT CHEMISTRY and WATER QUALITY DATA" sheet 

CONC REP SURVIVAL +DISSOLVED OXYGEN (MG/L)+ PH (SU) 

0 24 48 72 96 0 24 48• 48* 72 96 0 24 48• 48* 72 

12.5% A \c; ID 10 lo \0 ~s <ti !o.S lo.LP /n.1 7. I tl1t 7./.S l-SJ ·1.'i5q 

B lo (6 \ () lb \0 tll l<k. ,. (o, (p lo, (_p ~.5 ·1., 7.7D 7.l~ 1,q/ l'A 
C ID lD 10 lD \D 1.1 '( .:;> (o,1- Lp .f.fJ (p.(,, 7.1 770 D.&~ +.% 1.90 
D ~D 1() /(\ ta ID 7. I 1-?-J (J;,Cf l2-~ ro.~ 7.1 ,.Co9 7,,s 1rri 1.ci\ 

E lb IO /f) [O \D 7,) i,; lt?,9 w;-=t l,.1 ·,. I htl ·,,1sq- 1,<oJ 1'91 
25% A \t, i6 ) () lo p) ·7.1 ¥,.S 1-,0 \ti. s (o.1 ·r-3 '7.;} 7.t/J -=,.qo t.'i5%' 

B ID ID lD 1.0 9 7D 7.<t [£),(o (p, s (p.L{ 73 7:-J) 7, /,,',, 1,% "r.Uo 
C lb I~ ) lb lD 0 7-b 1.Y "G,o [J.L/ t.Y 7).. 7,7/ ,.b~ • .~(p -=t-S1 

D lO I~ 10 10 \0 7P '7.6 /2,} {.o,3 l:,. t.f 7-\ 77/ 7, (:; ~ T),DS q,96 

E \l) lD q C\ C\ 1-b 17,/ Co.lo [p,3 &.L{ l-~ "),7) ,.b 1,31 l-ff2J 
50% A l \) ib 10 i(\ R 1.0 t.6 (p,~ lo,"3 l,.3 l .(( 7c;9 '7.96 l9r:, 7-,9;) 

B CD 7 -==¼-- l ~ 7. {) S.°) (v.~ (Q,;:> i.1 ;:s; 7')~ 7.CJb 1,94 1l1t.\ 
C {~ C 1 l2 {IJ y -J.D 6.V (j},~ 12,q l,. z_ (p.l, 1.S~ 7-95 11.-08 1.CfS 
D \ () ,f 

l1 ~(rj 0\ <l c; 7,D G-Lf (o,8 12 ,_; {,,. 2.. 1,,.·1 7-51 7-'b fs'i/1 1.°I~ 
E lD L ~ 3 -~ 7,D (;.~ (c,F{ lo,'~ L. l (o.(p J,51 '7.90 15.Co ::i-.q4 

DATE 1\/1~ ,1/17 it/ 1i rt/1q I 1/ZC ll/1~ 11/n \ \\ 1il1 wito 11 111 I\)'){) 

TIME ISb2 IJ3b l½SO lst! /33~ IL\:;t ILJJ.) [4bo 1s1~ 1530 1YC 
INITIALS cs cs lr\, ss cs ~s 6 ~ ~ ss cs 

FED? \/ / ✓ J v v v V V' ✓ 
V 

X - See:" EFFLUENT & DILUENT CHEMISTRY and WATER QUALITY DATA" sheet. 
+-AERATE PRIOR TO MIXING DILUTIONS-AEl~TE TEST CHAMBERS FROM START! 
• - "Old" water qualities (prior to renewal) ·t.r - "New"water qualities (post renewal) 

7,75 

1,1,:... 

7-1G 
t1,1-

1-,-
1~1 

1.1,(.: 

·1,i~ 
1.i~ 
181 

ix,o-z 
3.03 
~,dt 
i.o4 
9.C1... 

TEMPERATURE (°C) SALINITY (ppt) 

96 0 24 48• 48 72 96 0 24 48• 48 72 96 

7.i7 & 7D ;:)6 c9-() To ;--0 l)S 80 30 ~~ '21 ~s 
7. 6b dV ~ JO ~~o 10 ')J) pS d0 J.Ol 'JG ,Z,:1 ;?, ( 

7.fJ g.,D ;:).I/) cJ_O ao w Q-D ;)5 ~6 'c<$ (}Lp Z.1 DS? 
1cry I~ l~:D J-O do 1o JD [)S Jb ~9 -;)ip 1..1 9-i 

-
7:fc IP) ::JID 2,0 du VJ ?-0 -;rs db d-q c}(_() -21 ~? 
"7-C/5 :':]/') .:io ~C) 2-.0 ·ZO 1)-0 P-5 lc96 oO if (.p Z'l ~e 
l.'fo i;)n }-0 Jo "i)Q} w ).D ;:)_S, bh JC\ 'J.(p ''l 7 )8 
1.s-x i)..,) 70 JD 36 w ?-0 R~ 1(% JS ;}lQ 21 }<? 

h-"H ,r, )1) c}D ao lu l~D RS .),6 &'8 ~(p ·i-1 )_~ 

7~d- y) )_O cxb c)._O 'lo ?-0 R.,.::;, ''-1 l-, c}--'o 80 ·2.,1 J..f ; 

r63 ~ ,lb :).O "d.b 20 i').0 Q~ 6-b J'3 [}Ip '27 i2--
rm Ji) )-{> ao ;)O 1,0 ')-0 :lS d-6 J5 ·J0 27 JY 
i.1r 0.r-i )-0 ~6 ~() io 'J--0 ~ d-6 J.-.9 -;:2( ("j Z,1 .) '5-
g.69 -::>D JD d(J c)-0 zo :)0 :1-5 d-/o d.Q' u :X(p '21 ).~ 

let: ';;JD •'JD so &U io w :J--5 % d--C:\ c)(_p 27 :-:} } 



ACUTE BIOASSAY DATA SUMMARY 

STUDY: SAMPLE RECEIVED: "AS RECEIVED" EFFLUENT AND DILUENT CHEMISTRIES 

CLIENT: CH2M Hill TEST ORGANISM: A. bahia TRC AMMO HRX AMM 48 HRX pH DO Salinity 

SAMPLE: American Samoa ORGANISM SUPPLIER: EFFLUENT See 

DILUENT: LAB SALT ORGANISM BATCH/AGE: DILUENT "EFFLUENT & DILUENT CHEMISTRY and WATER QUALITY DATA" sheet 

CONC REP SURVIVAL +DISSOLVED OXYGEN (MG/L)+ PH (SU) 

0 24 48 72 96 0 24 48• 48* 72 96 0 24 48• 48* 

it) ·- - - 7.0 s~ -- - ,-- - 7-51 -7,~~ - -75% A -
'o ·- - 7-D 5~ ,,--. - - - 75. 7.ij B ·- - - -

C ID 3 ~ 0 ·- ~q S--0 1.0 fu,O ~--z_ - ;S) 7.9/ D,30 1.93 

D ID ~ 0 - - 7-1') l/· '-} [o,g - ·- - 7/) 7t g_:;J -

E ID I 0 ~ - 7.1 Lj,l, 0.i - - - )-~ 1.c11 '3',3;; -
100% A IC'\ 

,_ 
,---- - - 71 

(.., l..i 
~ - - - 1-~x ·7.9~ -' .--· 

B I~ \ () - - ').b SL w,5 ts.i ~.o [,,,,~ 7 9f ·1-C]i '3.3i~ rP1b 
C ID ··- - - - 7-l 5t - - - - 7,y; 79t - -

)t') ·- - - - JI 3., - - - - 7,1,JC 7.e:,/ ,,___ -D 

lb ·- -- - - l.U- y.y - - 7-Y~ 7.q ( - -E - -
DATE II h(, 1yn 111,~ 111 11 Jl}Jb il/1~ 11Jn 11/13' [\\\% •

111~ \ \)):c 

TIME l~t )3SO 1455 I~ l31'c 145() llf;;O I~ tl) IS?JO 15]$ 

INITIALS cs cs ~ s-s cs cs cs U)"-' ~ SJ' cS 

FED? J v ·✓ v' (/ V ✓ V ✓ v ✓ 

X - See:" EFFLUENT & DILUENT CHEMISTRY and WATER QUALITY DATA" sheet. 
+-AERATE PRIOR TO MIXING DILUTIONS -AERATE TEST CHAMBERS FROM START! 
• - "Old" water qualities (prior to renewal) * -"New"water qualities (post renewal) 

~I' 

TEMPERATURE (°C) SALINITY (ppt) 

72 96 0 24 48• 48 72 96 0 24 48• 48 72 96 

- - JO J-1) ~ ~ -- .- as •(:, ~ ·- - -
- J--0 J'D ~ - - - ~ ~ ~ - -- -

'5:ll ·-- di) ;}() ol6 :Jb w - JS 8h d'b ~1- 2-7 ,____ 

- - }D J-0 dD - -- - ~ J-h ;,g - --
- - 'd-0 ;J_() d_O - - - b c){o d-°J - -~ 

- - Jl.1 ."J-0 -~ --- -- - 1}5 ;:Jb - - --
1,,2,~ iii Qo 'J-1) ;:)_(J 20 1-o ?-0 lb ffi cx9 d-=t '27 ~1 
- - X ')D -- -- - L ;:)_(o - - -- -
- - )-O )0 - - - -- ~ c).fo - - --

- '){) ?-D -- -- -- - ~ ~ ,..-. - - -



CETIS Test Summary 
Americamysis 96-h Acute Survival Test 

Test No: 02-877 4-5143 

Start Date: 16 Nov-06 02:50 PM 

Ending Date: 20 Nov-06 01 :30 PM 

Setup Date: 16 Nov-06 02:50 PM 

Sample No: 13-8429-9146 

Sample Date: 08 Nov-06 12:00 PM 

Receive Date: 16 Nov-06 12:00 PM 

Sample Age: 8d 2h (17.6 °C) 

Comparison Summary 

Analysis Endpoint 

15-1861-6061 24h Proportion Survived 

05-3366-0403 48h Proportion Survived 

12-3031-9286 72h Proportion Survived 

13-2392-7726 96h Proportion Survived 

15-3946-9841 

Point Estimate Summary 

Analysis Endpoint 

05-81 03-0502 24h Proportion Survived 

15-6516-5191 24h Proportion Survived 

13-5582-5949 48h Proportion Survived 

11-6781-2753 48h Proportion Survived 

07-1526-2296 72h Proportion Survived 

06-6921-1 005 96h Proportion Survived 

13-8136-4302 96h Proportion Survived 

Test Acceptability 

Analysis Endpoint 

06-6921-1005 96h Proportion Survived 

13-2392-7726 96h Proportion Survived 

13-8136-4302 96h Proportion Survived 

15-3946-9841 96h Proportion Survived 

000-148-126-1 

Test Type: Survival (96h) 

Protocol: EPN821IR-02-012 (2002) 

Oil Water: Laboratory Seawater 

Brine: Generic commercial salts 

Material: Food Processing Effluent 

Code: 15231 

Source: CH2M Hill- American Samoa 

Station: Joint Cannery Outfall 

NOEL LOEL ChV 

50 75 61.237 

50 75 61.237 

50 75 61.237 

25 50 35.355 

25 50 35.355 

% Effect Cone-% 95% LCL 

50 57.41013 53.16588 

50 55.08024 50.85098 

50 53.20215 39.83447 

50 51.93348 48.00367 

50 50.45696 46.72910 

50 43.53077 38.96288 

50 43.07151 38.98845 

Duration: 

Species: 

Source: 

Client: 

Project: 

MSDp 

12.49% 

13.57% 

13.65% 

10.03% 

10.03% 

95% UCL 

61.33142 

59.66126 

62.59899 

56.18501 

54.48220 

47.80206 

47.58219 

Report Date: 

Link: 

Page 1 of 3 

21Nov-069:12 PM 

06-1931-8785 

EnviroSystems, Inc. 

95h 

Americamysis bahia 

ARO - Aquatic Research Organisms, N 

CH2M Hill 

Fourth Quarter WET Compliance Test 

Method 

Steel's Many-One Rank 

Steel's Many-One Rank 

Steel's Many-One Rank 

Steel's Many-One Rank 

Steel's Many-One Rank 

Method 

Linear Regression 

Trimmed Spearman-Karber 

Linear Regression 

Trimmed Spearman-Karber 

Trimmed Spearman-Karber 

Linear Regression 

Trimmed Spearman-Karber 

Attribute Statistic Acceptable Range Decision 

Control Response 0.98 0.9 - NIA Passes acceptability criteria 

Control Response 0.98 0.9- NIA Passes acceptability criteria 

Control Response 0.98 0.9- NIA Passes acceptability criteria 

Control Response 0.98 0.9 - NIA Passes acceptability criteria 

CETIS™ v1 .026C Analyst: ___ _ Approval: __ _ 



CETIS Test Summary 
24h Proportion Survived Summary 

Cone-% Control Type Reps Mean Minimum 

0 Lab Water 5 1.00000 1.00000 

6.25 5 1.00000 1.00000 

12.5 5 1.00000 1.00000 

25 5 1.00000 1.00000 

50 5 0.72000 0.40000 

75 5 0.12000 0.00000 

100 5 0.02000 0.00000 

48h Proportion Survived Summary 

Cone-% Control Type Reps Mean Minimum 

0 Lab Water 5 1.00000 1.00000 

6.25 5 1.00000 1.00000 

12.5 5 1.00000 1.00000 

25 5 0.98000 0.90000 

50 5 0.70000 0.30000 

75 5 0.04000 0.00000 

100 5 0.00000 0.00000 

72h Proportion Survived Summary 

Cone-% Control Type Reps Mean Minimum 

0 Lab Water 5 0.98000 0.90000 

6.25 5 1.00000 1.00000 

12.5 5 1.00000 1.00000 

25 5 0.98000 0.90000 

50 5 0.66000 0.30000 

75 5 0.00000 0.00000 

100 5 0.00000 0.00000 

96h Proportion Survived Summary 

Cone-% Control Type Reps Mean Minimum 

0 Lab Water 5 0.98000 0.90000 

6.25 5 1.00000 1.00000 

12.5 5 1.00000 1.00000 

25 5 0.88000 0.80000 

50 5 0.50000 0.30000 

75 5 0.00000 0.00000 

100 5 0.00000 0.00000 

000-148-126-1 

Maximum SE 

1.00000 0.00000 

1.00000 0.00000 

1.00000 0.00000 

1.00000 0.00000 

1.00000 0.10677 

0.30000 0.05831 

0.10000 0.02000 

Maximum SE 

1.00000 0.00000 

1.00000 0.00000 

1.00000 0.00000 

1.00000 0.02000 

1.00000 0.12247 

0.20000 0.04000 

0.00000 0.00000 

Maximum SE 

1.00000 0.02000 

1.00000 0.00000 

1.00000 0.00000 

1.00000 0.02000 

1.00000 0.11662 

0.00000 0.00000 

0.00000 0.00000 

Maximum SE 

1.00000 0.02000 

1.00000 0.00000 

1.00000 0.00000 

1.00000 0.03742 

0.80000 0.08367 

0.00000 0.00000 

0.00000 0.00000 

CETIS™ v1 .026C 

SD 

0.00000 

0.00000 

0.00000 

0.00000 

0.23875 

0.13038 

0.04472 

SD 

0.00000 

0.00000 

0.00000 

0.04472 

0.27386 

0.08944 

0.00000 

SD 

0.04472 

0.00000 

0.00000 

0.04472 

0.26077 

0.00000 

0.00000 

SD 

0.04472 

0.00000 

0.00000 

0.08367 

0.18708 

0.00000 

0.00000 

Report Date: 

Link: 

CV 

0.00% 

0.00% 

0.00% 

0.00% 

33.16% 

108.65 

223.61 

CV 

0.00% 

0.00% 

0.00% 

4.56% 

39.12% 

223.61 

0.00% 

CV 

4.56% 

0.00% 

0.00% 

4.56% 

39.51% 

0.00% 

0.00% 

CV 

4.56% 

0.00% 

0.00% 

9.51% 

37.42% 

0.00% 

0.00% 

Analyst: ___ _ 

Page 2 of 3 

21 Nov-06 9:12 PM 

06-1931-8785 

Approval: ___ _ 
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CETIS Test Summary 
24h Proportion Survived Detail 

Cone-% Control Type Rep1 

0 Lab Water 1.00000 

6.25 1.00000 

12.5 1.00000 

25 1.00000 

50 1.00000 

75 0.00000 

100 0.00000 

48h Proportion Survived Detail 

Cone-% Control Type Rep 1 

0 Lab Water 1.00000 

6.25 1.00000 

12.5 1.00000 

25 1.00000 

50 1.00000 

75 0.00000 

100 0.00000 

72h Proportion Survived Detail 

Cone-% Control Type Rep 1 

0 Lab Water 0.90000 

6.25 1.00000 

12.5 1.00000 

25 1.00000 

50 1.00000 

75 0.00000 

100 0.00000 

96h Proportion Survived Detail 
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CETIS Analysis Detail 
Americamysis 96-h Acute Survival Test 

Endpoint Analysis Type 

48h Proportion Survived Comparison 

Method Alt H Data Transform 

Steel's Many-One Rank C>T Angular (Corrected) 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Modified Levene 9.04822 

Distribution Shapiro-Wilk W 0.75923 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 5.698237 1.139647 5 

Error 0.5143614 0.0214317 24 

Total 6.21259886 1.1610792 29 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Lab Water 6.25 27.5 16 

12.5 27.5 16 

25 25 16 

50 17.5 16 

75 15 16 

Sample Link Control Link 

06-1931-8785 06-1931-8785 

z NOEL LOEL 

50 75 

Critical P Level 

3.89507 0.00006 

0.89981 0.00000 

F Statistic P Level 

53.18 0.00000 

P Level Ties 

> 0.0500 1 

> 0.0500 1 

> 0.0500 1 

> 0.0500 1 

<= 0.0500 2 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

21 Nov-06 9:12 PM 

Toxic Units ChV 

Page 1 of 7 

21 Nov-06 9:13 PM 

05-3366-0403 

EnviroSystems, Inc. I 
Version 

CETISv1 .026 

MSDp 

2.00 61.237 13.57% 

Decision(0.01) 

Unequal Variances 

Non-normal Distribution 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Significant Effect 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Lab Water 5 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00026 

6.25 5 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00026 

12.5 5 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00026 

25 5 0.98000 0.90000 1.00000 0.04472 1.37942 1.24905 1.41202 0.07288 

50 5 0.70000 0.30000 1.00000 0.27386 1.02359 0.57964 1.41202 0.32356 

75 5 0.04000 0.00000 0.20000 0.08944 0.21975 0.15878 0.46365 0.13634 

Data Detail 

Cone-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep5 Rep6 Rep 7 Reps Rep 9 Rep10 

0 Lab Water 1.00000 1.00000 1.00000 1.00000 1.00000 

6.25 1.00000 1.00000 1.00000 1.00000 1.00000 

12.5 1.00000 1.00000 1.00000 1.00000 1.00000 

25 1.00000 1.00000 1.00000 1.00000 0.90000 

50 1.00000 0.70000 0.60000 0.90000 0.30000 

75 0.00000 0.00000 0.20000 0.00000 0.00000 

000-148-126-1 CETIS™ v1 .026C Analyst: __ _ Approval: ___ _ 
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CETIS Analysis Detail 
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CETIS Analysis Detail 
Americamysis 96-h Acute Survival Test 

Endpoint Analysis Type 

72h Proportion Survived Comparison 

Method Alt H Data Transform 

Steel's Many-One Rank C>T Angular (Corrected) 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Modified Levene 5.90270 

Distribution Shapiro-Wilk W 0.73563 

ANOVA Table 

Source Sum of Squares Mean Square OF 

Between 0.7160529 0.1790132 4 
Error 0.4230623 0.0211531 20 

Total 1.13911527 0.2001664 24 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Lab Water 6.25 30 17 

12.5 30 17 

25 27.5 17 

50 18 17 

Sample Link Control Link 

06-1931-8785 06-1931-8785 

z NOEL LOEL 

50 75 

Critical P Level 

4.43069 0.00264 

0.88746 0.00001 

F Statistic P Level 

8.46 0.00036 

P Level Ties 

> 0.0500 1 

> 0.0500 1 

> 0.0500 2 

> 0.0500 2 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

21 Nov-06 9:12 PM 

Toxic Units ChV 

Page 3 of 7 

21 Nov-06 9: 13 PM 

12-3031-9286 

EnviroSystems, Inc. 

Version 

CETISv1 .026 

MSDp 

2.00 61.237 13.65% 

Decision(0.01) 

Unequal Variances 

Non-normal Distribution 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Non-Significant Effect 
' Non-Significant Effect 

Non-Significant Effect 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Lab Water 5 0.98000 0.90000 1.00000 0.04472 1.37942 1.24905 1.41202 0.07288 

6.25 5 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00026 

12.5 5 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00026 

25 5 0.98000 0.90000 1.00000 0.04472 1.37942 1.24905 1.41202 0.07288 

50 5 0.66000 0.30000 1.00000 0.26077 0.97419 0.57964 1.41202 0.30845 

Data Detail 

Cone-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep? Rep 8 Rep 9 Rep 10 

0 Lab Water 0.90000 1.00000 1.00000 1.00000 1.00000 

6.25 1.00000 1.00000 1.00000 1.00000 1.00000 

12.5 1.00000 1.00000 1.00000 1.00000 1.00000 

25 1.00000 1.00000 1.00000 1.00000 0.90000 

50 1.00000 0.60000 0.60000 0.80000 0.30000 
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CETIS Analysis Detail 
Americamysis 96-h Acute Survival Test 

Endpoint Analysis Type Sample Link Control Link 

96h Proportion Survived Comparison 06-1931-8785 06-1931-8785 

Method Alt H Data Transform z NOEL LOEL 

Steel's Many-One Rank C>T Angular (Corrected) 25 50 

Test Acceptability 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

21 Nov-06 9:12 PM 

Toxic Units ChV 

Page 4 of 7 

21Nov-069:13 PM 

13-2392-7726 

EnviroSystems, Inc. 

Version 

CETISv1 .026 

MSDp 

4.00 35.355 10.03% 

Attribute Statistic Acceptable Range Decision 

Control Response 0.98 0.9 - NIA Passes acceptability criteria 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(0.01) 

Variances Modified Levene 4.98442 4.43069 0.00594 Unequal Variances 

Distribution Shapiro-Wilk W 0.79951 0.88746 0.00012 Non-normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05) 

Between 1.413387 0.3533468 4 29.31 0.00000 Significant Effect 

Error 0.241106 0.0120553 20 

Total 1.65449303 0.3654021 24 

Group Comparisons 

Control VS Cone-% Statistic Critical P Level Ties Decision(0.05) 

Lab Water 6.25 30 17 > 0.0500 1 Non-Significant Effect 

12.5 30 17 > 0.0500 1 Non-Significant Effect 

25 19 17 > 0.0500 3 Non-Significant Effect 

50 15 17 <= 0.0500 2 Significant Effect 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Lab Water 5 0.98000 0.90000 1.00000 0.04472 1.37942 1.24905 1.41202 0.07288 

6.25 5 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00026 

12.5 5 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00026 

25 5 0.88000 0.80000 1.00000 0.08367 1.22488 1.10715 1.41202 0.12640 

50 5 0.50000 0.30000 0.80000 0.18708 0.78846 0.57964 1.10715 0.19745 

Data Detail 

Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps Rep6 Rep7 Rep8 Rep 9 Rep10 

0 Lab Water 0.90000 1.00000 1.00000 1.00000 1.00000 

6.25 1.00000 1.00000 1.00000 1.00000 1.00000 

12.5 1.00000 1.00000 1.00000 1.00000 1.00000 

25 0.80000 0.90000 0.80000 1.00000 0.90000 

50 0.80000 0.30000 0.40000 0.50000 0.50000 

000-148-126-1 CETIS™ v1.026C Analyst: __ _ Approval: ___ _ 



CETIS Analysis Detail 
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CETIS Analysis Detail 
Americamysis 96-h Acute Survival Test 

Endpoint Analysis Type 

24h Proportion Survived Comparison 

Method Alt H Data Transform 

Steel's Many-One Rank C>T Angular (Corrected) 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Modified Levene 19.01480 

Distribution Shapiro-Wilk W 0.79103 

ANOVA Table 

Source Sum of Squares Mean Square OF 

Between 8.840754 1.473459 6 

Error 0.4942097 0.0176504 28 

Total 9.33496323 1.4911092 34 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Lab Water 6.25 27.5 16 

12.5 27.5 16 

25 27.5 16 

50 17.5 16 

75 15 16 

100 15 16 

Sample Link Control Link 

06-1931-8785 06-1931-8785 

z NOEL LOEL 

50 75 

Critical P Level 

3.52756 0.00000 

0.91004 0.00001 

F Statistic P Level 

83.48 0.00000 

P Level Ties 

> 0.0500 1 

> 0.0500 1 

> 0.0500 1 

> 0.0500 1 

<= 0.0500 2 

<= 0.0500 2 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

21 Nov-06 9:12 PM 

Toxic Units ChV 

Page 6 of 7 

21 Nov-06 9: 13 PM 

15-1861-6061 

EnviroSystems, Inc. 

Version 

CETISv1 .026 

MSDp 

2.00 61.237 12.49% 

Decision(0.01) 

Unequal Variances 

Non-normal Distribution 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Significant Effect 

Significant Effect 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Lab Water 5 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00026 

6.25 5 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00026 

12.5 5 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00026 

25 5 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00026 

50 5 0.72000 0.40000 1.00000 0.23875 1.04460 0.68472 1.41202 0.28909 

75 5 0.12000 0.00000 0.30000 0.13038 0.33652 0.15878 0.57964 0.18619 

100 5 0.02000 0.00000 0.10000 0.04472 0.19137 0.15878 0.32175 0.07288 

Data Detail 

Cone-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep8 Rep 9 Rep 10 

0 Lab Water 1.00000 1.00000 1.00000 1.00000 1.00000 

6.25 1.00000 1.00000 1.00000 1.00000 i.00000 

12.5 1.00000 1.00000 1.00000 1.00000 1.00000 

25 1.00000 1.00000 1.00000 1.00000 1.00000 

50 1.00000 0.70000 0.60000 0.90000 0.40000 

75 0.00000 0.00000 0.30000 0.20000 0.10000 

100 0.00000 0.10000 0.00000 0.00000 0.00000 

000-148-126-1 CETIS™ v1 .026C Analyst:. ___ _ Approval: __ _ 



CETIS Analysis Detail 
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CETIS Analysis Detail 
Americamysis 96-h Acute Survival Test 

Endpoint Analysis Type Sample Link 

24h Proportion Survived Linear Regression 06-1931-8785 

Linear Regression Options 

Linear Regression: 

Report Date: 

Analysis: 

Control Link Date Analyzed 

06-1931-8785 21 Nov-06 9: 11 PM 

Page 1 of 6 

21 Nov-06 9:13 PM 

05-8103-0502 

EnviroSystems, Inc. 

Version 

CETISv1 .026 

Model Threshold Option Lower Threshold Threshold Optimized Reweighted Pooled Groups Heterogeneity Corr. 

Log-Normal Control Threshold 0 Yes Yes No No 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Statistic P Level Decision(0.05) 

Slope 9.37093 1.29079 6.84099 11.90087 7.260 0.00191 Significant 

Intercept -11.48335 2.31281 -16.01647 -6.95024 -4.965 0.00768 Significant 

Regression Summary 

lters Log Likelihood Mu Sigma G Stat Chi-Sq Critical P Level Decision(0.05) 

5 -24.62203 -1.22542 0.10671 0.07289 24.06445 41.33714 0.67813 Non-Significant Heterogeneity 

Residual Analysis 

Attribute Method Statistic Critical P Level Decision(0.05) 

Variances Modified Levene 3.58441 2.52766 0.01178 Unequal Variances 

Distribution Shapiro-Wilk W 0.82077 0.92671 0.00011 Non-normal Distribution 

Point Estimates 

% Effect Cone-% 95% LCL 95% UCL 

50 57.41013 53.16588 61.33142 

Data Summary Calculated Variate(A/8) 

Cone-% Control Type Count Mean Minimum Maximum SE SD A B 

0 Lab Water 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

6.25 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

12.5 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

25 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

50 5 0.72000 0.40000 1.00000 0.04873 0.23875 36 50 

75 5 0.12000 0.00000 0.30000 0.02661 0.13038 6 50 

100 5 0.02000 0.00000 0.10000 0.00913 0.04472 1 50 

000-148-126-1 CETIS™ v1 .026C Analyst: __ _ Approval: __ _ 



CETIS Analysis Detail 
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l 
~ 

I. 

0. 

Ji 0. 
C 
0 

~ 0.5 
0. 

£ 0. 
.c .. 
N 

0.3 

0.2 

0.1 

-~" 0 ',\, 
\ \ 

\ \ \~ 

\,\\ 
0 \ 

\ 

\ 
' 0 

~ 
"-6' '--

u -
0 10 20 30 40 so 60 70 80 

Cone-% 

3. 
0 

~ 
" ~ 0.5 
] 

0 

90 

.c 0.0 "' -.; 

0 
0 ---0-----------------~---------0 

0 
3: -0.S 0 

-1. 

-1.5 

-2. 0 

-2.s,~--.-,--~~.-.-~~~~~~~--,---,---,---,---.--,--.--.--.-r, 
0.0 0.2 0.4 0.6 0.8 1.0 

Predk:ted Response 

000-148-126-1 

~ ,, 
j 

i 
"' -.; 
3: 

;;; 
~ 

j 
] 
.c 
"' -.; 
3: 

3. 

2.5 

2. 

1.5 

I. 

0.5 

Linear Regression: 

Report Date: 

Analysis: 

0 

Page 2 of 6 

21 Nov-06 9:13 PM 

05-81 03-0502 

0 

0.01--- ---------~n oO o~--o ---- -----

3. 

2.5 

2. 

1.5 

0 00 

0 0 

~ ~ ~ = U U U Ll ll Ll 

Rank.its 

0 

0 

-CY-CY---0.. 0 - - - - - - -g - - - - - - -~- - - - - - - :: 
0 0 

0 

-2.5,~--.--.~-,--.-.-~~~,--,~~--,--.--,---,---.--.-,---,---,---,--.-
o W 40 60 M ~ 

Predictor 

CETIS™ v1 .026C Analyst: ___ _ Approval:. ___ _ 

L 

l, 

Lei 



CETIS Analysis Detail 
Americamysis 96-h Acute Survival Test 

Endpoint Analysis Type Sample Link 

96h Proportion Survived Linear Regression 06-1931-8785 

Linear Regression Options 

Linear Regression: 

Report Date: 

Analysis: 

Control Link Date Analyzed 

06-1931-8785 21 Nov-06 9:11 PM 

Page 3 of 6 

21 Nov-06 9:13 PM 

06-6921-1 005 

EnviroSystems, Inc. 

Version 

CETISv1 .026 

Model Threshold Option Lower Threshold Threshold Optimized Reweighted Pooled Groups Heterogeneity Corr. 
Log-Normal Control Threshold 0.02 Yes Yes No No 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Statistic P Level Decision(0.05) 
Threshold 0.00854 0.00754 -0.00624 0.02333 1.133 0.32062 Not Significant 

Slope 6.53362 0.78549 4.99405 8.07318 8.318 0.00114 Significant 

Intercept -5.70727 1.34135 -8.33631 -3.07823 -4.255 0.01311 Significant 

Regression Summary 

lters Log Likelihood Mu Sigma G Stat Chi-Sq Critical P Level Decision(0.05) 

10 -18.86726 -0.87352 0.15305 0.05552 23.08905 41.33714 0.72857 Non-Significant Heterogeneity 

Residual Analysis 

Attribute Method Statistic Critical P Level Decision(0.05) 

Variances Modified Levene 2.59015 2.52766 0.04575 Unequal Variances 

Distribution Shapiro-Wilk W 0.59985 0.92671 0.00000 Non-normal Distribution 

Test Acceptability 

Attribute Statistic Acceptable Range Decision 

Control Response 0.98 0.9 - NIA Passes acceptability criteria 

Point Estimates 

% Effect Cone-% 95% LCL 95% UCL 

50 43.53077 38.96288 47.80206 

Data Summary Calculated Variate(A/B) 

Cone-% Control Type Count Mean Minimum Maximum SE SD A B 

0 Lab Water 5 0.98000 0.90000 1.00000 0.00913 0.04472 49 50 

6.25 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

12.5 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

25 5 0.88000 0.80000 1.00000 0.01708 0.08367 44 50 

50 5 0.50000 0.30000 0.80000 0.03819 0.18708 25 50 

75 5 0.00000 0.00000 0.00000 0.00000 0.00000 0 50 

100 5 0.00000 0.00000 0.00000 0.00000 0.00000 0 50 

000-148-126-1 CETIS™ v1.026C Analyst: __ _ Approval: ___ _ 



CETIS Analysis Detail 
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CETIS Analysis Detail 
Americamysis 96-h Acute Survival Test 

Endpoint Analysis Type Sample Link 

48h Proportion Survived Linear Regression 06-1931-8785 

Linear Regression Options 

Linear Regression: 

Report Date: 

Analysis: 

Control Link Date Analyzed 

06-1931-8785 21 Nov-06 9:11 PM 

Page 5 of 6 

21 Nov-06 9:13 PM 

13-5582-5949 

EnviroSystems, Inc. 

Version 

CET1Sv1 .026 

Model Threshold Option Lower Threshold Threshold Optimized Reweighted Pooled Groups Heterogeneity Corr. 

Log-Normal Control Threshold 0 Yes Yes No Yes 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Statistic P Level Decision(0.05) 

Slope 9.36545 2.98562 3.24968 15.48123 3.137 0.03495 Significant 

Intercept -11.16411 5.27242 -21.96417 -0.36405 -2.117 0.10163 Not Significant 

Regression Summary 

lters Log Likelihood Mu Sigma G Stat Chi-Sq Critical P Level Decision(0.05) 

9 -24.90264 -1.19205 0.10678 0.42643 129.27170 41.33714 0.00000 Significant Heterogeneity 

Residual Analysis 

Attribute Method Statistic Critical P Level Decision(0.05) 

Variances Modified Levene 2.44464 2.52766 0.05629 Equal Variances 

Distribution Shapiro-Wilk W 0.66176 0.92671 0.00000 Non-normal Distribution 

Point Estimates 

% Effect Cone-% 95% LCL 95% UCL 

50 53.20215 39.83447 62.59899 

Data Summary Calculated Variate(A/8) 

Cone-% Control Type Count Mean Minimum Maximum SE SD A 8 

0 Lab Water 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

6.25 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

12.5 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

25 5 0.98000 0.90000 1.00000 0.00913 0.04472 49 50 

50 5 0.70000 0.30000 1.00000 0.05590 0.27386 35 50 

75 5 0.04000 0.00000 0.20000 0.01826 0.08944 2 50 

100 5 0.00000 0.00000 0.00000 0.00000 0.00000 0 50 

000-148-126-1 CETIS™ v1 .026C Analyst: __ _ Approval: ___ _ 



CETIS Analysis Detail 
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Spearman-Karber: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Americamysis 96-h Acute Survival Test 

Endpoint Analysis Type Sample Link Control Link Date Analyzed 

24h Proportion Survived Trimmed Spearman-Karber 06-1931-8785 06-1931-8785 21 Nov-06 9:11 PM 

Spearman-Karber Options Point Estimates 

Threshold Option Lower Threshold Trim Level Mu Sigma ECS0/LCS0 95% LCL 

Control Threshold 0 2.00% 1.740996 0.01734829 55.08024 50.85098 

Data Summary Calculated Variate(A/B) 

Cone-% Control Type Count Mean Minimum Maximum SE SD A B 

0 Lab Water 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

6.25 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

12.5 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

25 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

50 5 0.72000 0.40000 1.00000 0.04873 0.23875 36 50 

75 5 0.12000 0.00000 0.30000 0.02661 0.13038 6 50 

100 5 0.02000 0.00000 0.10000 0.00913 0.04472 1 50 
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Spearman-Karber: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Americamysis 96-h Acute Survival Test 

Endpoint Analysis Type Sample Link Control Link Date Analyzed 

48h Proportion Survived Trimmed Spearman-Karber 06-1931-8785 06-1931-8785 21 Nov-06 9:11 PM 

Spearman-Karber Options Point Estimates 

Threshold Option Lower Threshold Trim Level Mu Sigma EC50/LC50 95% LCL 

Control Threshold 0 0.00% 1.715447 0.0170865 51.93348 48.00367 

Data Summary Calculated Variate(A/B) 

Cone-% Control Type Count Mean Minimum Maximum SE SD A B 

0 Lab Water 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

6.25 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

12.5 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

25 5 0.98000 0.90000 1.00000 0.00913 0.04472 49 50 

50 5 0.70000 0.30000 1.00000 0.05590 0.27386 35 50 

75 5 0.04000 0.00000 0.20000 0.01826 0.08944 2 50 

100 5 0.00000 0.00000 0.00000 0.00000 0.00000 0 50 
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Spearman-Karber: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Americamysis 96-h Acute Survival Test 

Endpoint Analysis Type Sample Link Control Link Date Analyzed 

72h Proportion Survived Trimmed Spearman-Karber 06-1931-8785 06-1931-8785 21 Nov-06 9:11 PM 

Spearman-Karber Options Point Estimates 

Threshold Option Lower Threshold Trim Level Mu Sigma ECS0/LCS0 95% LCL 

Control Threshold 0.02 0.00% 1.702921 0.0166668 50.45696 46.72910 

Data Summary Calculated Variate(A/8) 

Cone-% Control Type Count Mean Minimum Maximum SE SD A 8 

0 Lab Water 5 0.98000 0.90000 1.00000 0.00913 0.04472 49 50 

6.25 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

12.5 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

25 5 0.98000 0.90000 1.00000 0.00913 0.04472 49 50 

50 5 0.66000 0.30000 1.00000 0.05323 0.26077 33 50 

75 5 0.00000 0.00000 0.00000 0.00000 0.00000 0 50 

100 5 0.00000 0.00000 0.00000 0.00000 0.00000 0 50 
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Spearman-Karber: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Americamysis 96-h Acute Survival Test 

Endpoint Analysis Type Sample Link Control Link Date Analyzed 

96h Proportion Survived Trimmed Spearman-Karber 06-1931-8785 06-1931-8785 21 Nov-06 9:11 PM 

Spearman-Karber Options Point Estimates 

Threshold Option Lower Threshold Trim Level Mu Sigma EC50/LC50 95% LCL 

Control Threshold 0.02 0.00% 1.63419 0.02162712 43.07151 38.98845 

Test Acceptability 

Attribute Statistic Acceptable Range Decision 

Control Response 0.98 0.9 - N/A Passes acceptability criteria 

Data Summary Calculated Variate(A/8) 

Cone-% Control Type Count Mean Minimum Maximum SE SD A 8 

0 Lab Water 5 0.98000 0.90000 1.00000 0.00913 0.04472 49 50 

6.25 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

12.5 5 1.00000 1.00000 1.00000 0.00000 0.00000 50 50 

25 5 0.88000 0.80000 1.00000 0.01708 0.08367 44 50 

50 5 0.50000 0.30000 0.80000 0.03819 0.18708 25 50 

75 5 0.00000 0.00000 0.00000 0.00000 0.00000 0 50 

100 5 0.00000 0.00000 0.00000 0.00000 0.00000 0 50 
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H Aquatic Research Organisms 

DATA SHEET 

I. Organism History 

Species: AnnrcllxyscS b 6 h ,A 

Source: Lab reared __ _ Hatchery reared __ _ Field collected __ _ 

Hatch date ; ; - le/- oG Receipt date _______ _ 

Lot number ii el ol H!!i Strain ·----------

Brood Origination F lc'K. /pf} 

II. \.Yater Quality 

Temperature 2S-- °C Salinity !':!.JO ppt DO __ _ 

pH 7./ Hardness. ___ ppm 

TII. Culture Conditions 

System: TZc-c 1~ 

Diet: Flake Food / Phytoplanl.'ton __ _ Trout Chow / 

Brine Shrimp / Rotifers __ _ Otherb-Jcty?- 5b 1",.,,;?f}t1: f 
Prophylactic Treatments: __________________ _ 

Comments: ------------------------

IV. Shipping Information 

Client: EST 

Carrier: _____________ _ 

'-

# 
. S~o +-~ 

of Organisms: ~ </&+ ,,,,,,, '---

Date Shipped: / /-; (,, _ 00 

Biologist: ~/~ 

1 - 800 - 927 - 1650 
PO Box 1271 • One Lafayette Road • Hampton, NH 03842 • (603) 926-1650 



EFFLUENT & DILUENT CHEMISTRY and WATER QUALITY DATA 

PARAME ER 

TRC 

As Received - pH (SU) @ 20°C 

As Received - Salinity (ppt) 1D-7 
As Received - Dissolved Oxygen (mg/L):j: 

As Received - Ammonia (pull) ·- OOJ, 
Salinity Adjusted - pH (SU) @ 20°C 

Salinity Adjusted - Salinity (ppt) 

After Aeration - Dissolved Oxygen (mg/L) 

Salinity Adjusted - Ammonia (pull) 

48 hour Ammonia (pull) -oDS 
20°c 

:t: • Aerate prior to mixing concentrations. 

PREPARATION OF DILUTIONS 

STUDY: \ 5d-3) CLIENT: CH2M HILL - American Samoa 

SPECIES: A. bahia 

Diluent: Day: l Day: J 
Lab Salt Sample: Ee\{:\ Sample: -f-0 · 

Concentration Vol. Eff. Final Vol Vol. Eff. Final Vol HRS Date Time Initials 

LAB 0 lOCO () 150 0 

6.25% ·2 ~ f L/~Jf '\ /IQ /1 I 1?S/!h /L/J:J ~ 
~ . 

I C/3.1S 
V 

12.5% \d, 5 Comments: 

25% ;;)E:() I ?f 1, 6 AERATE SAMPLE PRIOR TO 

~ 31-S MIXING DILUTIONS AT START 
50% AND 48 HOURS. 

75% I:::() s (;J. ':) 

100% i<Y'O w 160 0 



RECORD OF METERS USED FOR WATER QUALITY MEASUREMENTS 

HOURS: I 0 I 24 I 48 - old I 48 - new I 72 I 96 

Water Quality ) ~ J I d-- I z_ I ?-Station# 

Initials c... cs cs 
Date \i)\lt)olP \\II? / Db " ltLJDI 

Water Quality Station #1 Water Quality Station #2 COMMENTS 

DO meter# s DO meter# 19 
DO probe# ·1'f, DO probe# d-
pH meter# -~~n pH meter# 410 
pH probe# YW pH probe# liA 
SIC meter# u~~ SIC meter# US,[°,2,l)r 

SIC probe# { SIC probe# I 
Salinitv meter# \v Salinitv meter# "-' 



Report No: 15231 SDG: 
Project: Joint Cannery Outfall 

Sample ID: Effluent Start 100% 
Matrix: Water 
Sampled: 11 /08/06 0700 

Parameter Result Quant Units Date Date of Method/Reference 
Limit Prepared Analysis 

Ammonia-N 15231-003 60 0.2 mg/Las N 11/30/06 11/30/06 SM 4500-NH3 G 

Sample ID: Effluent Start 50% 
Sampled: 11/08/06 0700 

Ammonia-N 15231-003 34 0.2 mg/Las N 12/02/06 12/02/06 ' SM 4500-NH3 G 

Sample ID: Effluent 48HR 100% - 11/18/06 
Sampled: 11 /18/06 

Ammonia-N 15231-004 33 0.5 mg/Las N 12/12/06 12/12/06 SM 4500-NH3 G 

Sample ID: Effluent 48HR 50% - 11 /18/06 
Sampled: 11/18/06 

Ammonia-N 15231-005 20 0.5 mg/Las N 12/12/06 12/12/06 SM 4500-NH3 G 

Sample ID: Lab Control - 11/18/06 
Sampled: 11/18/06 

' t,,' 
Ammonia-N 15231-006 5.3 0.1 mg/Las N 12/12/06 12/12/06 SM 4500-NH3 G 

i 
i; 

; 

ESI 
EnviroSystems, Inc. P.O. Box 778 Hampton, NH 03842-0778 603-926-3345 fax 603-926-3521 www.envirosystems.com 



STUDY: 15231 
CLIENT: CH2MHill - American Samoa 

PROJECT: Wastewater Treatment Plant 
TASK: Unionized Ammonia Calculations 

Day I Date Treatment 

Day 0 Lab Diluent 
50% Effluent 
100% Effluent 

Day 2 Lab Diluent 
50% Effluent 
100% Effluent 

Sample 
Temperature pH 

Deg C SU 

20 
20 
20 

20 
20 
20 

7.70 
7.59 
7.48 

7.94 
7.99 
8.34 

NH3 
mg/L 

0.10 
34.0 
60.0 

5.3 
20.0 
33.0 

Unionized 
NH3 
mg/L 

0.002 
0.516 
0.709 

0.177 
0.745 
2.630 



ESI 
EnviroSystems, Inc. 
One Lafayette Road 
P.O. Box778 
Hampton, NH 03843-0778 
Telephone: 603-926--3345 

SAMPLE RECEIPT RECORD 

ESI STUDY NUMBER: \ 58:~\ 
SAMPLE RECEIPT: 

DA TE: \ \ ) \ la / (J I.. 

CLIENT: h\(\et'\(w "5c~,.'C3c 

TIME: \d{fj BY: Q 
DELIVERED VIA: • FEDEX D CLIENT D ESI D UPS G-e-THER 

LOGGED INTO LAB: 
DATE: \I/ 1 ~ TIME: lSJ--0 BY: C.5 

SAMPLE CONDIT!Ot-t 

CHAIN OF CUSTODY: @JrES ONO 

CHAIN Cr CUSTODY SI.GNED-:. cri~s ONO 

CHAIN OF CUSTODY COMPLETE: DYES [J,,f(JQ 

SAMPLE DATE: D"'fES ONO 
SAMPLE TIME RECORDED: DYES [Q-N() 
SAMPLE TYPE IDENTIFIED: B'YES ONO 

CUSTODY SEAL IN PLACE: s-fES ONO 

SHIPPING CONTAINER INTACT: ~ ONO 

SAMPLE TEMPERATURE (AT ARRIVAL): l J,l12 _ oc 

DOES CLIENT NEED NOTIFICATION OF TEMPERATUR~? 
Ql-N() DYES 

SAMPLE ARRIVED ON ICE: vJXES ONO 

COMMENTS-: 

NPDES\FORMS\labforms\Chem&LablogBookslACUTE RECEJPT.FRM 

< ' 

l i 

't ~ 

L-J 



CHMH/J. .. 
APPLIED SCIENCES LABORATORY CHAIN OF CUSTODY RECORD AND AGREEMENT TO PERFORM SERVICES 

CH2M Hill Project # Purchase Order# ·. r, ;<<''. ,'. :.· ., ... , ........ · .. LABTESTCO,oes 
; .. 

SHADED AREA·· FOR LAEi USE ONLY 

)A/1323, Tc, 00,Tt0 f/Mt'I~- ·, '":.: •/t 
; < ' 

.) ' ... 
.. ;::<, ' .· ' Lab1 # Lab?# 

LJ LJ LJ LJ LJ LJ LJ LJ, LJ LJ, LJ LJ .·. 
.· 

Project Name ' . 

·'<.1,.· 
,.; / 

' .. :,1· ' I ' :Soi t{T cA-tH4t:="12{ OO~L 
,'. ••. ·., : · ... ; 

# 
·"'!, 

; :; •· Quote#·.' . Kit Request # 

Po &-"Jx. t 2.. 3, rS 
. · ·, . ··'. ; 

Company Name/CH2M HILL Office I•·· :. 0 I>.· ·: .,, ,,· .:··' 

·'' : -',, 

Ct+2~q H1LL TR-ii-It D i4D ,..cA- C/ S--S-;:;D F >i',i,.:; :.; . ' .. ,..,. 
•' 

; 

ANALYSES REQUESTED Project# 
,·. 

Project Manager & Phone# Report Copy to: C 
.. 

Mr. [ J $'7°c-V I:= C'.DsTY-\ $A-MG: 0 
Ms.[ I '=7: {o'9-'9-6{ 'Z.-3 f Dr.( l -q.D - · N ; 

T N~. of Samf!les ''·. Page 
. 

of Requested Completion Date: Sampling Requirements Sample Disposal: 
A ~~ 

SOWA NPDES RCRA OTHER 
[)j~ 

Return I ~i • ~ • • N '· -- "},...-,,;; 

~~ Login 
.. 

LIMS Ver 
Type Matrix E 

R 

~ ~ Sampling C G w s A s 
0 R A 0 I CLIENT SAMPLE ID 
M A T I R (9 CHARACTERS) ii 

.. 
p B E L REMARKS 

LAB 1 LAB 2 
Date Time R ID ID 

·. 

' 1-i j } y... X ~ 

;r c__ 0 ~ 0 (o T tu j_ X / 
l/" •~"'"?_ ,-
/a>--9-2.S- t 2..., 

[\''·•·· 
l r-1., V 

l &, i..,;- ~7t.:,; V 'L! o(p ../ -

--~----~- -~ 6~~ 
- . 

s ~-~ ""'rlH ,. 
-•::1" and print name) Date/Time Relinquish~ ./2 ,- •· ... ame) Date/Time , 

~/~'' r7-F?J f/ov C(o __.--,;;7\L .A .,t ./':,. J iq' f-1/;I-J ot;? QC Level: 1 2 3 Other;_ 

Received B~ .1.'JJJY;lgn and print name) Dal /Time Relinquished By (Please sign and print name) Date/Time 

1//1~/ot,/JOC COC Rec ': ICE 

Received By 'V Date/Time Relinquished By (Please sign and print name) Date/Time Ana Req, TEMP (Please sign and print name) 

Cust Seal < Ph 

Received By (Please sign and print name) Date/Time Shipped Via 0/1-L. I Shipping# ? z:? z. -o 7-gg _ 4' ~ 1 UPS BUS Fed-Ex Hand Other 

Work Authorized By (Please sign and print name) Remarm ~ urE Si::JP Fe)/::_ l1-t::::--rz.A-97 DA/ p,eor_'Y'3/R 
Instructions and Agreement Provisions on Reverse Side - VISTRIBUTION: Original - LAB, Yellow -

REV 3/94 FORM 340 



TECHNICAL MEMORANDUM 1lf CH2MHILL ,...,.. 

EFFLUENT METALS TESTING- COS SAMOA PACKING 

NOVEMBER 2006 SAMPLING 

Prepared For: 

Prepared By: 

Date: 

Distribution: 

Purpose 

COS Samoa Packing (NPDES Permit AS0000027) 

Steve Costa 
Karen Glatzel 

2 April 2007 

Carl Goldstein 
United States Environmental Protection Agency, Region 9 

Peter Peshut 
American Samoa Environmental Protection Agency 

In November 2006 metals analysis was conducted on effluent grab samples from the 
Chicken of the Sea Samoa Packing (COS) final effluent collected before it enters the Joint 
Cannery Outfall (JCO), which is shared with StarKist Samoa (SKS). Effluent grab samples 
were collected at the same time as the flow weighted composite sample for the semi-annual 
toxicity test on the combined JCO effluent discharge. The metals tested were mercury, 
copper, and zinc. This Technical Memorandum reports the results of the sampling and 
analyses. 

Both COS and SKS process tuna and the process wastewater is discharged to the outer Pago 
Pago Harbor through a pipeline terminating in an engineered diffuser in approximately 176 
feet of water. The COS NPDES Permit renewal application1 indicated that mercury will 
require a mixing zone based on recent changes in the American Samoa Water Quality 
Standards (ASWQS). Previous mercury sampling has been conducted for informational 
purposes. The results of this effluent mercury analysis will be included in the mercury 
database for establishing a mercury zone of mixing (ZOM). 

The existing COS NPDES Permit and renewal application has a permitted ZOM for both 
copper and zinc. Formerly COS collected and analyzed effluent copper and zinc on a 
monthly basis and these data were reported on the COS monthly Discharge Monitoring 
Report (DMR) forms. During the NPDES Permit renewal period the U.S. Environmental 
Protection Agency (USEP A) has approved semi-annual effluent testing for copper and zinc 
at the same time as the effluent toxicity testing in place of the monthly sampling. The 

1 Submitted to USEPA in July 2005. 



Effluent Metals Testing - COS Samoa Packing 

November 2006 Same!!!!g_ 

results reported in this Technical Memorandum are intended to satisfy that requirement. 
This approach to testing the effluent is expected to carry over to the renewal NPDES Permit 
when it is issued. 

Approach and Methods 
Sampling and sample handling methods followed the standard operating procedures (SOP) 
that were previously developed and approved by the USEP A and ASEP A for cannery 
effluent sampling. Between 09:00 on 7 November 2006 and 06:00 on 9 November 2006, 
samples of final effluent were collected from the COS effluent discharge. Samples were 
collected from the established effluent sampling site. Detailed sampling procedures are 
described in the established SOP for cannery effluent sampling. 

A total of eight grab samples were collected into 1-gallon plastic cubitainers. At the same 
times eight grab samples were collected into laboratory supplied, pre-cleaned, 1 liter plastic 
bottles at each cannery (for copper and zinc ICP analysis). Samples were collected at 
approximately three-hour intervals over the 24-hour period. Each cannery started the 
sampling at the same time to simulate the cannery effluent entering the JCO2. The samples 
were stored on ice or in a refrigerator until the completion of the 24-hour sampling period. 
After all samples were collected, laboratory supplied bottles (for mercury analysis) were 
filled at the same time a flow-proportioned composite sample was prepared for the 
concurrent bioassay test sample. The samples were packed on ice in an ice chest for 
shipment to the laboratory. A chain-of-custody form for the samples was completed and 
sealed into a zip-lock bag and taped inside the lid of the ice chest. The samples were 
shipped via DHL to the testing laboratory. The chain-of-custody form and the DHL waybill 
are provided in Attachment I. 

Results 
The grab sample collection times, effluent flow rates, and results of the analyses for metals 
are summarized in Table 1, 2, and 3, for mercury, copper, and zinc, respectively. The 
laboratory data report is provided in Attachment 2. 

The results of the metals testing for mercury indicate: 

• The average mercury concentration for the COS November 2006 samples (0.093 µg/1; 
Table 1) is less than half the value reported in the priority pollutant scan3 (0.23 µg/1) 
and lower than the averages of supplemental mercury testing conducted in previous 
analyses. 

• There was little variability among the results from individual grab samples 
(standard deviation= 0.019 µg/1) as shown in Table 1. 

• All of the samples were above the recently revised ASWQS water quality standard 
criteria of O .05 p,g /1, and all values are below the USEP A National Recommended 
Water Quality Criteria (0.94 µg/1). The current NPDES Permit does not have a 
limitation for mercury. 

2 Results of the SKS metals analyses and the JCO bioassay testing are presented in separate reports 
3 Conducted in September 2004. 

Page 2 of 8 



Effluent Metals Testing - COS Samoa Packing 

November 2006 Same.!!!!9_ 

• There appears to be no significant relationship between the flow rate and the effluent 
mercury concentration as shown in Figure 1. 

The results of the metals testing for copper indicate: 

• The average copper concentration for the COS November 2006 samples was 8.51 
µg/1 (Table 2). 

• There was little variability among the copper results from the eight individual grab 
samples with the standard deviation (2.33 µg/1) at about 25% of the mean with a 
range between 6.20 µg/1 and 12.4 µg/1 (Table 2). 

• All eight copper samples were above the ASWQS criteria4 of 3.1 µg/1. The values are 
well below the current NPOES Permit limitation for copper (monthly average of 66 
µg/t and daily maximum of 108 µg/1). 

• There appears to be no significant relationship between the flow rate and the effluent 
copper concentrations as shown in Figure 2. 

The results of the sample testing for zinc indicate: 

• The average zinc concentration for the COS November 2006 samples was 327 µg/1 
(Table 3). 

• There was noticeable but relatively small variability among the zinc results from 
individual grab samples (standard deviation= 64.5) with a range between 245 µg/1 
and 433 µg/1 (Table 3). 

• All eight zinc samples were above the ASWQS criteria5 of 81 µg/1. All values are 
well below the current NPDES Permit limitation (1545 µg/1 monthly average and 
1770 µg/1 daily maximum). 

• There appears to be no significant relationship between the flow rate and the effluent 
zinc concentration as shown in Figure 3. 

Discussion 
Each of the metals under consideration has been previously measured in the effluent above 
the ASWQS criteria. A ZOM for mercury will be required in the renewal NPDES permit. 
The existing ZOMs for copper and zinc will need to be retained in the renewal NPDES 
permit. Table 4 provides the calculations necessary to show that ASWQS will be achieved 
within the zone of initial dilution. 

Mercury: Based on the available data a mixing zone will be required for mercury to comply 
with the recent revisions to the ASWQS (0.05 µg/1). The highest value recorded from the 

4 The ASWQS criterion for copper is based on the USEPA National Recommended Water Quality 
Criteria, by reference. 
5 The ASWQS criterion for zinc is based on the USEPA National Recommended Water Quality 
Criteria, by reference. 
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Effluent Metals Testing - COS Samoa Packing 

November 2006 Sam~ 

COS November 2006 sampling was 0.131 ,ug/1. The maximum recorded receiving water 
mercury concentration within Pago Pago Harbor, in the vicinity of the discharge; during the 
Harbor Water Quality Monitoring studies was 0.0232 ,ug/1. 

The dilution required to reduce the effluent concentration to the ASWQS is 4.0:1 (Table 4). 
Such a dilution is well within the zone of initial dilution (ZID) and occurs within two meters 
of the discharge based on previous dilution modeling done for the outfall diffuser. 

Copper: A mixing zone for copper already exists in the NPDES Permit. A check of the 
dilution required for copper to comply with the ASWQS (3.1 µg/1) is calculated below 
(Table 4). The highest value of copper recorded from the COS November 2006 sampling 
was 12.4 µg/1. The maximum recorded receiving water copper concentration within Pago 
Pago Harbor, in the vicinity of the discharge, was 0.83 µg/1. 6 

The dilution required to reduce the effluent concentration to the ASWQS is 5.1:1. This 
dilution is well within the zone of initial dilution (ZID) and occurs within about two meters 
of the diffuser based on previous dilution modeling done for the outfall diffuser. 

Zinc: A mixing zone already exists for zinc and is documented in the NPDES Permit. The 
dilution calculations for zinc to comply with the ASWQS (81 µg/1) are provided below 
(Table 4). The highest value recorded from the COS November 2006 sampling was 433µg/l. 
The maximum recorded receiving water zinc concentration within Pago Pago Harbor; in the 
vicinity of the discharge was 5.5 µg/1.7 

The dilution required to reduce the effluent concentration to the ASWQS is 5.7:1. This 
dilution is well within the zone of initial dilution (ZID) and occurs within about two meters 
of the diffuser based on previous dilution modeling done for the outfall diffuser. 

6 This value for copper is the highest receiving water concentration measured, during the NPDES 
Permit required Pago Pago Harbor Water Quality Monitoring Program, excluding outliers greater 
than three standard deviations from the mean. 
7 This value for zinc is the highest receiving water concentration measured during the NPDES Permit 
required Pago Pago Harbor Water Quality Monitoring Program, excluding outliers greater than three 
standard deviations from the mean. 
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Effluent Metals Testing - COS Samoa Packing 

November 2006 Sam~ 

Table 1 
COS Effluent Flows and Mercury Concentrations 

Grab 
Sample 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

Minimum 

Average 

Maximum 
Standard 
Deviation 

0.2 

~ 0.15 
O') 

~ -~ 0.1 
:::J 
(.) ... 
Q) 

:E 0.05 

0 
0.50 

7 - 8 November 2006 

Effluent Flow 
Mercury 

Sampling Date and Time Concentrations 
Rate (mgd) 

(u~/1) 

7 November 2006 09:00 0.72 0.0822 

12:00 0.72 0.131 

15:00 0.74 0.0917 

18:00 0.74 0.0797 

21:00 0.74 0.109 

24:00 0.80 0.0786 

8 November 2006 03:00 0.80 0.0761 

06:00 0.80 0.0974 

0.72 0.076 

0.75 0.093 

0.80 0.131 

0.036 0.0189 

• 
• • .... 

• • • 
I 

0.60 0.70 0.80 0.90 1.00 

Flow (mgd) 

Figure 1. 

Scatter plot of COS effluent flow rate and mercury concentration (Nov 2006) 
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Grab 
Sample 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

Minimum 

Average 

Maximum 

Standard 
Deviation 

14 

12 -'§, 10 
:i. - 8 ... 
Cl) 
Q. 6 
Q. 
0 

(.) 4 

2 

0 

0.50 

Effluent Metals Testing - COS Samoa Packing 

November 2006 Same!!!:!9_ 

Table 2 
COS Effluent Flows and Copper Concentrations 

7 - 8 November 2006 

Effluent Flow 
Copper 

Sampling Date and Time Concentrations 
Rate (mgd) 

lua/1) 
7 November 2006 09:00 0.72 7.66 

12:00 0.72 12.4 

15:00 0.74 8.29 

18:00 0.74 6.20 

21:00 0.74 6.94 

24:00 0.80 7.30 

8 November 2006 03:00 0.80 11.9 
. 06:00 0.80 7.39 

0.72 6.20 

0.75 8.51 

0.80 12.4 

0.036 2.33 

~ - - • 

- ~ -

• 
- - - -

0.60 0.70 0.80 0.90 1.00 

Flow (rngd) 

Figure 2. 

Scatter plot of COS effluent flow rate and copper concentration (Nov 2006) 
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Grab 
Sample 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

Minimum 

Average 

Maximum 

Standard 
Deviation 

450 
400 
350 

E' 300 
Cl 
:i 250 
-;:;- 200 
C: 
N 150 

100 
50 

0 

0.50 

Effluent Metals Testing - COS Samoa Packing 

November 2006 Same.!i!!9_ 

Table 3 
COS Effluent Flows and Zinc Concentrations 

7 - 8 November 2006 

Zinc 
Effluent Flow 

Sampling Date and Time Concentrations 
Rate (mgd) 

(ua/1) 

7 November 2006 09:00 0.72 368 

12:00 0.72 433 

15:00 0.74 371 

18:00 0.74 266 

21:00 0.74 322 

24:00 0.80 342 

8 November 2006 03:00 0.80 245 

06:00 0.80 267 

0.72 245 

0.75 327 

0.80 433 

0.036 64.5 

• 

• • .-----. -

• 
.. - . ... . - -

i • . -- ·-

··-

0.60 0.70 0.80 0.90 1.00 

Flow (mgd) 

Figure 3. 

Scatter plot of COS effluent flow rate and zinc concentration (Nov 2006) 
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Effluent Metals Testing - COS Samoa Packing 

November 2006 Sam~ 

Table 4. 
Calculations of ReQuired Dilution 

Calculation of Required Dilution for Mercury 
DR = dilution required to meet ASWQS 
CE = effluent concentration 
CA = receiving water ambient concentration= 0.0232 µg/1 

Cs= ASWQS = 0.05 µg/1 

For CE= 0.131 µg/1: 

D = CE-CA =0.131-0.0232=
4

_02 
R CS - CA 0.05 - 0.0232 

Calculation of Required Dilution for Copper 
DR= dilution required to meet ASWQS 
CE = effluent concentration 
CA= receiving water ambient concentration= 0.83 µg/1 

Cs= ASWQS = 3.1 µg/1 

For CE = 12.4 µg/1: 

D = CE-CA =12.4-0.83 =5.10 
R CS-CA 3.1-0.83 

Calculation of Required Dilution for Zinc 
DR= dilution required to meet ASWQS 
CE = effluent concentration 
CA = receiving water ambient concentration = 5.5 µg/1 

Cs= ASWQS = 81 µg/1 

For CE = 433 µg/1: 

D =CE-CA= 433-5.5 =5.66 
R CS-CA 81-5.5 
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ATTACHMENT I 

Chain-of-Custody 



;J~olurnbia 
Analytical 
Services rNc 

,,n J mplo}C'I' - 0\\1\t'cl Company 

CHAIN OF CUSTODY 
1317 South 13th Ave. • Kelso, WA 98626 • (360) 577-7222 • (800) 695-7222x07 • FAX (360) 636-1068 

PAGE d SR#c i DID l OD J; (;7 
.L OF A~ / 

--~COC# 

PROJECT NUMBER 

PROJcCT MANAGE".5 ~-Ve- L6>'7}4- C//. Z../i 
COMPANY/ADDRESS /,·, ,{) • t'Z n ci fP 

t v • CJC)X _...,. C.J /.JJ 

'R.i/l(Dlr-1> CA Cjs--.~ o $ 
I-.:. 

CITY/STATE/ZIP < 
8 

4.. 
PHONE/I- :;; 

s.wPlEii~~~~-:'.'-_;;;;~-::;p.==~~--~~~-/ , 
.:) 

TIME LAB 1.0. MATRIX < 
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REPORT REQUIREMENTS 

I. Routine Report: Method 

Blank, Surrogate, as 

INVOICE INFORMATION 

P.O.# 

Bill To: 

I Circle wbich metals are to be anJ:!J:afilj; 

Total Metals: Al As Sb Ba Be B Ca 

Dissolved Metals: Al As Sb Ba Be B Ca 
required 

Cl 

"'f 
:>< 
·~ 

--1__ 

-1.. 

'I--
X. 
'I--

Cd Co cr{;)Fe Pb Mg Mn Mo Ni 

Cd Co Cr Cu Fe Pb Mg Mn Mo Ni 

,~, 
c,,.J 

<o 
& 

CJ 
a 

!P 

K Ag Na 

K Ag Na 

Se 

Se 

Sr Tl Sn 

Sr Tl Sn 

oc 
C 
C -­'' 

REMARKS 

v6J~ 
V Zn Hg 

~-

'INDICATE STATE HYDROCARBON PROCEDURE: AK CA WI NORTHWEST OTHER: (CIRCLE ONE) 
Report Dup., MS, MSD as 
required 

TURNAROUND REQUIREMENTS I SPECIAL INSTRUCTIONS/COMMENTS: 

Ill. Data Validation Report 

(includes all raw data) 

_ IV. CLP Deliverable Report 

V. EDD 

~ __ 24hr. ~_48hr. 

~_5Day 

~- Standard (10-15 working days) 

Provide FAX Results 

Requested Report Date S;-hP Vit4 

,....-A /~QUISHED BY; . ,-i 

~LIU.~ qJ-/jJ) /ct'tl:7 
Sjgl'ls(\l!r~ .'C"\l) . Date/Time u ., 1 Le_..:,' JI n C-ff2lft,Z r,ii...L. 
Printed Name ~ Firm 

sT4:~;CB~E:~~~IOC 
Printed Name Firm 

·, 
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RELINQUISHED BY: 

Signature - ~- -

Printed Name 

Date!Time 

Firm 

Sigr1ature-

Printed Name 
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Daterfime 
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ATTACHMENT II 

Columbia Analytical Systems Laboratory Report 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: CH2M Hill Service Request No.: K0610035 
Project: Samoa Packing Effluent Monitoring/ 14 7323 .JC.06.TW 
Date Received: I I/15/06 Sample Matrix: Water 

CASE NARRATIVE 

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc. 
(CAS). This report contains analytical results for samples designated for Tier ll data deliverables. When appropriate to 
the method, method blank results have been reported with each analytical test. Additional quality control analyses 
reported herein include: Laboratory Duplicate (DUP), Matrix Spike (MS), and Laboratory Control Sample (LCS). 

Sample Receipt 

Eight water samples were received for analysis at Columbia Analytical Services on l 1/15/06. The samples were 
received in good condition and consistent with the accompanying chain of custody form. The samples were stored 
in a refrigerator at 4 °C/frozen at -20°C upon receipt at the laboratory. 

Total Metals 

No anomalies associated with the analysis of these samples were observed. 

Approved by iy-· Date 12·/1;/4' 
I 00016 



ASTM 

A2LA 

CARB 

CAS Number 

CFC 

CFU 

DEC 

DEQ 

DHS 

DOE 

DOH 

EPA 

ELAP 

GC 

GC/MS 

LUFT 

M 

MCL 

MDL 

MPN 

MRL 

NA 

NC 

NCASI 

ND 

NIOSH 

PQL 

RCRA 

SIM 

TPH 

tr 

Acronyms 

American Society for Testing and Materials 

American Association for Laboratory Accreditation 

California Air Resources Board 

Chemical Abstract Service registry Number 

Chlorofluorocarbon 

Colony-Forming Unit 

Department of Environmental Conservation 

Department of Environmental Quality 

Department of Health Services 

Department of Ecology 

Department of Health 

U.S. Environmental Protection Agency 

Environmental Laboratory Accreditation Program 

Gas Chromatography 

Gas Chromatography/Mass Spectrometry 

Leaking Underground Fuel Tanlc 

Modified 

Maximum Contaminant Level is the highest permissible concentration of a 

substance allowed in drinlcing water as established by the USEP A. 

Method Detection Limit 

Most Probable Number 

Method Reporting Limit 

Not Applicable 

Not Calculated 

National Council of the Paper Industry for Air and Stream Improvement 

Not Detected 

National Institute for Occupational Safety and Health 

Practical Quantitation Limit 

Resource Conservation and Recovery Act 

Selected Ion Monitoring 

Total Petroleum Hydrocarbons 

Trace level is the concentration of an analyte that is less than the PQL but greater. 

than or equal to the MDL. 

· 0 00 i 2 



Inorganic Data Qualifiers 
* The result is an outlier. See case narrative. 

# The control limit criteria is not applicable. See case narrative. 

B The analyte was found in the associated method blank at a level that is significant relative to the sample result. 

E The result is an estimate amount because the value exceeded the instrument calibration range. 

J The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 

The MRlJMDL has been elevated due to a matrix interference. 

X See case narrative. 

# 

B 

E 

M 
N 

s 
u 
w 

X 

* 
+ 

# 

A 

B 

C 

D 

E 
J 

N 

p 

u 

Metals Data Qualifiers 
The control limit criteria is not applicable. See case narrative. 

The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 

The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample. 

The duplicate injection precision was not met. 

The Matrix Spike sample recovery is not within control limits. See case narrative. 

The reported value was determined by the Method of Standard Additions (MSA). 

The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 

The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance. 

The MRL/MDL has been elevated due to a matrix interference. 

See case narrative. 

The duplicate analysis not within control limits. See case narrative. 

The correlation coefficient for the MSA is less than 0.995. 

Organic Data Qualifiers 

The result is an outlier. See case narrative. 

The control limit criteria is not applicable. See case narrative. 

A tentatively identified compound, a suspected aldol-condensation product. 

The analyte was found in the associated method blank at a level that is significant relative to the sample result. 

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data. 

The reported result is from a dilution. 

The result is an estimate amount because the value exceeded the instrument calibration range. 

The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed. 

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two 
analytical results (25% for CLP Pesticides). 

The compound was analyzed for, but was not detected ("Non-detect") at or above the MRVMDL. 

The MRIJMDL has been elevated due to a chromatographic interference. 

X See case narrative. 

F 

L 

H 

0 

y 

z 

Additional Petroleum Hydrocarbon Specific Qualifiers 

The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard. 

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of 
a greater amount of lighter molecular weight constituents than the calibration standard. 

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of 
a greater amount of heavier molecular weight constituents than the calibration standard. 

The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard. 

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon 
range, but the elution pattern does not match the calibration standard. 

The chromatographic fingerprint does not resemble a petroleum product. 

OOOr 3 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: CH2M Hill Service Request: K0610035 

Project: Samoa Packing Effluent Monitoring/147323.JC.06.TW Date Collected: llnt06 

Sample Matrix: Water Date Received: 11/15/06 

Mercury, Total 

Prep Method: METHOD Units: ng/L 

Analysis Method: 1631E Basis: NA 

Test Notes: 

Dilution Date Date Result 
Sample Name Lab Code MRL MDL Factor Extracted Analyzed Result Notes 

COS-I K0610035-00I 5.0 0.35 5 11/15/06 12/11/06 82.2 

COS-2 K0610035-002 5.0 0.35 5 11/15/06 12/11/06 131 

COS-3 K0610035-003 5.0 0.35 5 11/15/06 12/11/06 91.7 

COS-4 K0610035-004 5.0 0.35 5 11/15/06 12/11/06 79.7 

COS-5 K0610035-005 5.0 0.35 5 I 1/15/06 12/11/06 109 

COS-6 K0610035-006 5.0 0.35 5 I 1/15/06 12/11/06 78.6 

COS-7 K0610035-007 5.0 0.35 5 11/15/06 12/11/06 76.1 

COS-8 K06!0035-008 5.0 0.35 5 11/15/06 12/11/06 97.4 

Method Blank I K06 l 0035-MB I 1.0 0.07 I 11/30/06 12/11/06 ND 

Method Blank 2 K0610035-MB2 1.0 0.07 I 11/15/06 12/ll/06 ND 

Method Blank 3 K0610035-MB3 1.0 0.07 I 11/15/06 12/11/06 ND 

00011 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 

Lab Code: 
Test Notes: 

Analyte 

Mercury 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

CH2M Hill 
Samoa Packing Effluent Monitoring/147323.JC.06.TW 
Water 

Matrix Spike/Duplicate Matrix Spike Summary 

Total Metals 

COS-I 

K06!0035-00IS, . 

Prep 
Method 

METHOD 

Analysis 
Method 

!631E 

K0610035-00ISD 

Spike Level 
MRL MS DMS 

5.0 250 250 

Sample Spike Result 
Result MS DMS 

82.2 276 287 

K06l0035ICP.nnl. OMS 12/12/06 

Service Request: K0610035 
Date Collected: 11/7/06 
Date Received: 11/15/06 

Date Extracted: 11/15/06 
Date Analyzed: 12/11/06 

Units: ng/L 

Basis: NA 

Percent Recovery 

CAS Relative 
Acceptance Percent 

MS DMS Limits Difference 

78 82 71-125 4 

Result 
Notes 

000]2 
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Client: 
Project: 
LCS Matrix: 

Sample Name: 

Test Notes: 

Analyte 

Mercury 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

CH2M Hill 

Samoa Packing Effluent Monitoring/147323.JC.06.TW 

Service Request: K0610035 

Date Collected: NA 
Water Date Received: NA 

Date Extracted: 11/15/06 

Date Analyzed: 12/11/06 

Ongoing Precision and Recovery (OPR) Sample Summary 
Total Metals 

Ongoing Precision and Recovery (Initial) Units: ng/L 

Basis: NA 

CAS 
Percent 

Recovery 
Prep Analysis True Percent Acceptance 

Method Method Value Result Recovery Limits 

METHOD 1631E 5.00 4.16 83 77-123 

Result 
Notes 

00013 
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Client: 
Project: 
LCS Matrix: 

Sample Name: 

Test Notes: 

Analyte 

Mercury 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

CH2M Hill 

Samoa Packing Effluent Monitoring/147323.JC.06.TW 
Service Request: K0610035 

Date Collected: NA 
Water Date Received: NA 

Date Extracted: 11/15/06 

Date Analyzed: 12/11/06 
Ongoing Precision and Recovery (OPR) Sample Summary 

Total Metals 
Ongoing Precision and Recovery (Final) Units: ng/L 

Basis: NA 

Prep 
Method 

METHOD 

Analysis 
Method 

1631E 

True 
Value 

5.00 

Percent 
Result Recovery 

4.24 85 

CAS 
Percent 

Recovery 
Acceptance 

Limits 

77-123 

Result 
Notes 

00014 
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COLU!VIBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
LCS Matrix: 

Sample Name: 

Test Notes: 

Analyte 

Mercury 

QA/QC Report 

CH2M Hill 

Samoa Packing Effluent Monitoring/147323.JC.06.TW 
Water 

Quality Control Sample 

Prep 
Method 

METHOD 

Quality Control Sample (QCS) Summary 

Total Metals 

Analysis True Percent 
Method Value Result Recovery 

1631E 5.00 4.22 84 

K06100l5ICP.nnl · QCS (;c,) 12/12106 

Service Request: K0610035 

Date Collected: NA 
Date Received: NA 

Date Extracted: 11/15/06 

Date Analyzed: 12/11/06 

Units: ng/L 

Basis: NA 

CAS 
Percent 

Recovery 
Acceptance Result 

Limits Notes 

77-123 

C,Q~Ol 5 



Columbia Analytical Services 

.METALS 
-!-

INORGANIC ANALYSIS DATA SHEET 

Client: CH2M Hill 

Project No.: 147323.JC.06.TW 

Project Name: Samoa Packing Effluent Monitoring 

Matrix: WATER 

Sample Name: COS-1 

Analysis 
Method Dil. 

Analyte MRL MDL 

Copper 200.8 0.20 0.01 1 

Zinc 200.8 20.00 0.80 20 

% Solids: 0. 0 

Comments: 

Service Request: K0610035 

Date Collected: 11/07/06 

Date Received: 11/15/06 

Units: µG/L 

Basis: NA 

Lab Code: K0610035-001 

Date Date 
Extracted Analyzed Result C Q 

11121;06 I 11122/06 I 7.66 

11121/06 I 11122/06 I 368 
I 

Form I - IN 00039 



Columbia Analytical Services 

METALS 
-1-

JNORGANIC ANALYSIS DATA SHEET 

Client: CH2M Hill 

Project No.: 147323.JC.06.TW 

Project Name: Samoa Packing Effluent Monitoring 

Matrix: WATER 

Sample Name: COS-2 

Analysis 
Method Dil. 

Analyte MRL MDL 

Copper I 200.8 0.20 0.01 1 

Zinc 200.8 20.00 0.80 20 

% Solids: 0 . 0 

Comments: 

Service Request: K0610035 

Date Collected: 11/07/06 

Date Received: 11/15/06 

Units: µG/L 

Basis: NA 

Lab Code: K0610035-002 

Date Date 
Extracted Analyzed Result C Q 

11121/06 1 11122/06 I 12. 4 I 
11121/06 1 11122/06 I 433 

I 

00040 
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Columbia Analytical Services 

METALS 
-!-

INORGANIC ANALYSIS DATA SHEET 

Client: CH2M Hill 

Project No.: 147323.JC.06.TW 

Project Name: Samoa Packing Effluent Monitoring 

Matrix: WATER 

Sample Name: COS-3 

Analysis 
Method Dil. 

Analyte MRL MDL 

Copper 200.8 0.20 0.01 1 

Zinc 200.8 20.00 0.80 20 

% Solids: 0.0 

Comments: 

Form I - IN 

Service Request: K0610035 

Date Collected: 11/07/06 

Date Received: 11/15/06 

Units: µG/L 

Basis: NA 

Lab Code: K0610035-003 

Date Date 
Extracted Analyzed Result C Q 

11;21/06 I 11122106 I 8.29 

11121/06 I 11122/06 I 371 

ror4t 



Columbia Analytical Services 

METALS 
-!-

INORGANIC ANALYSIS DATA SHEET 

Client: CH2M Hill 

Project No.: 147323.JC.06.TW 

Project Name: Samoa Packing Effluent Monitoring 

Matrix: WATER 

Sample Name: COS-4 

Analysis 
Method Dil. 

Analyte MRL MDL 

Copper 200.8 0.20 0.01 I 1 

Zinc 200.8 20.00 0.80 20 

% Solids: 0.0 

Service Request: K0610035 

Date Collected: 11/07/06 

Date Received: 11/15/06 

Units: µG/L 

Basis: NA 

Lab Code: K0610035-004 

Date Date 
Extracted Analyzed Result C Q 

11121/06 I 11;22/06 1 6.20 

11121;06 I 11122/06 1 266 
I 
I 

Comments: 00042 

Form I - IN 



Columbia Analytical Services 

METALS 
-1-

INORGANIC ANALYSIS DATA SHEET 

Client: CH2M Hill 

Project No.: 147323.JC.06.TW 

Project Name: Samoa Packing Effluent Monitorin~ 

Matrix: WATER 

Sample Name: COS-5 

Analysis 
Method DiJ.. 

Analyte MRL MDL 

Copper I 200.8 0.20 0.Ql 1 

Zinc 200.8 20.00 0.80 20 

% Solids: 0.0 

Service Request: K0610035 

Date Collected: 11/07/06 

Date Received: 11/15/06 

Units: µG/L 

Basis: NA 

Lab Code: K0610035-005 

Date Date 
Extracted Analyzed Result C Q 

11121/06 I 11122/06 I 6.94 

11121/06 1 11122/06 1 322 
I 

Co1I1111ents: oor4J 
Form I - IN 



Columbia Analytical Services 

lVIETALS 
-!-

INORGANIC ANALYSIS DATA SHEET 

Client: CH2M Hill 

Project No.: 14?323.JC.06.TW 

Project Name: Samoa Packing Effluent Monitorins 

Matrix: WATER 

Sample Name: COS-6 

Analysis 
Analyte Method Dil. 

MRL MDL 

Copper I 200.8 0.20 0.01 1 

Zinc 200.8 20.00 0.80 20 

% Solids: 0.0 

Comments: 

Form I - IN 

Service Request: K0610035 

Date Collected: 11/07/06 

Date Received: 11/15/06 

Units: µG/L 

Basis: NA 

Lab Code: K0610035-006 

Date Date 
Extracted Analyzed Result C Q 

11121/06 I 11;22/06 I 7.30 I 
11121/06 I 11122/06 I 342 

I 

OOC44 



Columbia Analytical Services 

:METALS 
-1-

INORGANIC ANALYSIS DATA SHEET 

Client: CH2M Hill 

Project No.: 147323.JC.06.TW 

Project Name: Samoa Packing Effluent Monitorins 

Matrix: WATER 

Sample Name: COS-7 

Analysis 
Method Dil. 

Analyte MRL MDL 

Copper 200.8 0.20 0.01 I 1 

Zinc 200.8 20.00 0.80 20 

% Solids: 0.0 

Connnents: 

Form I - IN 

Service Request: K0610035 

Date Collected: 11/07/06 

Date Received: 11/15/06 

Units: µG/L 

Basis: NA 

Lab Code: K0610035-007 

Date Date 
Extracted Analyzed Result C Q 

11121/06 1 11122/06 I 11.9 

11121/06 I 11122/06 I 245 
I 
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Columbia Analytical Services 

METALS 
-1-

INORGANIC ANALYSIS DATA SHEET 

Client: CH2M Hill 

Project No.: 147323.JC.06.TW 

Project Name: Samoa Packing Effluent Monitoring 

Matrix: WATER 

Sample Name: COS-8 

Analysis 
Method Dil. 

Analyte MRL MDL 

Copper 200.8 0.20 0.01 I 1 

Zinc 200.8 20.00 0.80 20 

% Solids: 0.0 

Comments: 

Form I - IN 

Service Request: K0610035 

Date Collected: 11/07/06 

Date Received: 11/15/06 

Units: µG/L 

Basis: NA 

Lah Code: K0610035-008 

Date Date 
Extracted Analyzed Result C Q 

11121/06 I 11122/06 1 7.39 

11121/06 I 11;22;06 I 267 
I 
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Columbia Analytical Services 

METALS 
-1-

INORGANICANALYSIS DATA SHEET 

Client: CH2M Hi1.1. 

Project No.: 147323.JC.06.TW 

Service Request: K0610035 

Date Co1.1.ected: 

Project Name: Samoa Packing Effluent Monitorin~ 

Matrix: WATER 

Sample Name: Method Blank 

Analysis 
Analyte Method Di1.. 

MRL MDL 

Copper 200.8 I 0.20 0.01 1 

Zinc 200.8 1.00 0.04 1 

% Sol.ids: 0.0 

Comments: 

Form I - IN 

Date Received: 

Units: µG/L 

Basis: NA 

Lab Code: K0610035-ME 

Date Date 
Extracted Analyzed Result C 

11121/06 I 11122/06 1 0.01 B 

11121/06 I 11;22/06 1 0.06 B 

Q 

"0 0 4" ... t• .' ' 



Columbia Analytical Services 

METALS 
- 2a -

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Client: CH2M Hill Service Request: K0610035 

Project No.: 147323.JC.06.TW 

Project Name: Samoa Packing Effluent Monit 

ICV Source: Inorganic Ventures CCV Source: Various 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 

Analyte True Found %R(l) True Found %R(l) Found %R(l) 
Method 

Copper 12 ,SI 12. 4 I 99 25. 01 25 .21 1011 24. 51 98 200.8 

Zinc 25. ol 24.71 99 25. ol 25. 11 1001 24. 91 100 200.8 

Form II (Part 1) - IN 
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Columbia Analytical Services 

METALS 
- 2a -

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Client: CH2M Hill Service Request: K0610035 

Project No.: 147323.JC.06.TW 

Project Name: Samoa Packing Effluent Monit 

rev Source: CCV Source: Various 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Method 

Analyte True Found %R(l) True Found %R(l) Found %R(l) 

Copper I I 25. 01 25. 01 1001 25. 31 101 200.8 

Zinc I I 25. ol 24. 91 1001 25. 11 100 7 200.8 

Form II (Part 1) - IN 

I 
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Columbia Analytical Services 

METALS 
- 2a -

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Client: CH2M Hill Service Request: K0610035 

Project No.: 147323.JC.06.TW 

Project Name: Samoa Packing Effluent Monit 

rev source: CCV Source: Various 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Method 

Analyte True Found %R(l) True Found %R(l) Found %R(l) 

Copper I I 25. 01 25. 71 1031 I 200.8 

Zinc I I 25. 01 25. 51 1021 I 200.8 

Form II (Part 1) - IN 

I 

00050 



Columbia Analytical Services 

Client: CH2M Hill 

Project No.: 147323.JC.06.TW 

METALS 
- 2b -

CRDL STANDARD FOR AA AND ICP 

Project Name: Samoa Packing Effluent Monit 

Concentration Units: ug/L 

Service Request: K0610035 

CRDL Standard for AA CRDL Standard for ICP 

Analyte 

~er 

[zinc 

True Found 

Initial 

%R 

u 
u 

True 

1. o l 
s.01 

Form II (Part 2) - IN 

Found 

1. 03\ 

5.17\ 

Final 

%R Found 

1031 

103{ 

%R 

00051 



Columbia Analytical Services 

Client: 

Project No. : 

CH2M Hill 

147323.JC.06.TW 

METALS 
- 3 -

BLANKS 

Project Name: Samoa Packing Effluent Monit 

Analyte 

Copper 

Zinc 

Preparation Blank Matrix (soil/water) 

Preparation Blank Concentration Units (ug/L or mg/kg): 

Initial 
Calib. Continuing Calibration 
Blank Blank (ug/L) 
(ug/L) 

C 1 C 2 C 3 C 

o. os I u o. osl u I o. oslu I 0. OSI U 

o. 20 I u o. 201 u I o.2olu I 0. 201 u 

Form III - IN 

Service Request: K0610035 

WATER 

UG/L 

Preparation 
Blank 

C 

I 
I 

Method 

200.8 

200.8 

00052 



Columbia Analytical Services 

Client: 

Project No. : 

Project Name: 

CH2M Hill 

147323.JC.06.TW 

IVIETALS 
- 3 -

BLANKS 

Samoa Packing Effluent Monit 

Service Request: K0610035 

Preparation Blank Matrix (soil/water): WATER 

UG/L Preparation Blank Concentration Units (ug/L or mg/kg): 

Initial 
Calib. Continuing Calibration Preparation 
Blank Blank (ug/L) Blank 
(ug/L) Method 

Analyte C 1 C 2 C 3 C C 

Copper I 0. OSI U I o. oslu I I l 200.8 

Zinc I o. 201 u I o. 2olu I I I 200.8 

Form III - IN 

00053 



Columbia Analytical Services 
METALS 

- 7 -
LABORATORY CONTROL SAMPLE 

Client: CH2M Hill Service Request: K0610035 

Project No.: 147323.JC.06.TW 

Project Name: Samoa Packing Effluent Monitoring 

Aqueous LCS Source: Inorganic Ventures Solid LCS Source: 

Aqueous ug/L Solid (mg/kg) 

Analyte True Found %R True Found C Limits 

Copper 2. 001 l.89j 95 I l 
Zinc 2. 001 1. 97 l 99 I l 

Form VII - IN 

%R 
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Columbia Analytical Services 
METALS 

- 7 -
LABORATORY CONTROL SAMPLE 

Client: CH2M Hill Service Request: K0610035 

Project No.: 147323.JC.06.TW 

Project Name: Samoa Packing Effluent Monitoring 

Aqueous LCS Source: Inorganic Ventures Solid LCS Source: 

Aqueous ug/L Solid (mg/kg) 

Analyte True Found %R True Found C Limits 

I Copper 2. 001 1.871 94 

I Zinc 2. 001 1. 95 l 98 

Form VII - IN 

%R 

00055 



Columbia Analytical Services 

Client: CH2M Hill 

Project No.: 147323.JC.06.TW 

METALS 
-10-

METHOD DETECTION LIMITS 

Project Name: Samoa Packing Effluent Monit 

ICP/ICP-MS ID #: X Series 

Service Request: K0610035 

GFAA ID #: AA ID #: 

Back-
Analyte ground MRL MDL Method 

Mass (ug/L) (ug/L) 

Copper I 65 I 1.001 0.05 200.8 

!zinc 66 I 5.ool o. 20 I 200.8 

Co=ients: 

Form X - IN 

00056 



Columbia Analytical Services 

METALS 
-12-

ICP LINEAR RANGES (QUARTERLY) 

Client: CH2M Hill Service Request: K0610035 

Project No.: 147323.JC.06.TW 

Project Name: Samoa Packing Effluent Monit 

ICP ID Number: X Series 

Integ. 
Analyte Time Concentration 

(Sec.) (ug/L) 
Method 

Copper 15.00 400.0 200.8 

Zinc 15.00 1000.0 200.8 

ColllIDents: 

Form XII - IN 

00057 



"'·- Engineers 
- Planne~ 
l ~:ri~ W,11 Economists 

- Scientists 
29 April 1993 

PDX30702.SM 

Patricia N.N. Young 
American Samoa Program Manager 
Office of Pacific Islands and Native American Programs 
U.S. Environmental Protection Agency 
75 Hawthorne Street (E-4) 
San Francisco, California 94105 

Dear Pat: 

Subject: Joint Cannery Outfall Sediment Monitoring Study 

~-1,o c/tz, . 
91.{(kvt /tvlt /_,~ 

Enclosed are two copies of a Technical Memorandum describing the results of 
the Sediment Monitoring Study done under StarK.ist Samoa and VCS Samoa 
Packing NPDES permit requirements. We will be forwarding our study plan for 
the second sampling event for your review by the end of May 1993. We foresee 
no significant modifications. 

If have any questions please feel free to call me at your convenience. 

Sincerely, 

/~~ 
Steven L. Costa 
Project Manager 

cc: Norman Wei/StarKist Seafood Company 
James Cox/Van Camp Seafood Company 
Maurice Callaghan, StarKist Samoa, Inc. 
Michael Macready, VCS Samoa Packing Co. 

CH2M HILL l l l l Broadway, Suite l 200, Oakland, CA 94607-4046 
PO Box l 268 l, Oakland, CA 94604-268 l 

5 /0 251-2426 
Fax No. 5 /0 893-8205 



TECHNICAL MEMORANDUM 

PREPARED FOR: StarKist Samoa, Inc 
VCS Samoa Packing Company 

PREPARED BY: David Wilson/CH2M HILIJSEA 
Steve Costa/CH2M HILIJSFO 

DA TE: 29 April 1993 

SUBJECT: Sediment Monitoring Study 
February 1993 Data Collection 

PROJECT: PDX30702.SM.Rl 

Introduction 

-, 

CHMH/ll 

This memorandum presents the field collection and laboratory analysis of marine 
sediments collected in the inner and outer regions of Pago Pago Harbor. This is the 
first sediment monitoring episode and provides a baseline for comparison with future 
measurements. This work has been conducted to comply with Section G of the 
StarKist Samoa and Samoa Packing NPDES permits, which state the following: 

"Sediment monitoring is conducted to determine the character of the sediments 
in relation to long-term high nutrient discharge by the permittee in the harbor 
and if harbor recovery will be affected by resuspension of the nutrients. 

The permittee, cooperatively with (Samoa Packing Co.; Star Kist, Inc) shall 
undertake a yearly sediment monitoring program in Pago Pago Harbor in order 
to assess the concentration of nutriem and organic components, the distribution 
of stored nutrients, the size of the nutrient · reservoir, and the rate of 
accumulation of nutrients. Seven sites shall be located within Pago Pago Harbor 
and analyzed for total nitrogen, total phosphorus, percent organics, percent 
solids, bulk density, oxidation-reduction potential, and sulfides. Three sites shall 
be located in inner Pago Pago Harbor and four sites shall be located in the 
outer harbor. These sites and monitoring plan shall be submitted within three 
months of the effective date of the permit for approval by ASEP A and EPA 
Thereafter, these sites shall be approved annually by the anniversary date of the 
effective date of the permit. A report of the sediment monitoring program 
findings shall be submitted to the ASEP A and EPA 90 days after completion of 
sampling. 

After the first two studies have been performed and the results have been 
assessed, the permit may be reopened for the inclusion of a more frequent or 
less frequent monitoring schedule." 

1 



Sediment Monitoring Study 
February 1993 Data Collection 
StarKist SamoaNCS Samoa Packing 

A Sediment Monitoring Study Plan was submitted for review and approval to the EPA 
and ASEPA on January 6, 1993. During the development and review of the Sediment 
Monitoring Study Plan, specific changes or clarification of the sediment analyses were 
agreed to with the EPA and ASEP A Particle size analysis replaced bulk density, and 
the percent organics in sediments is to be provided by total volatile solids analysis. In 
addition, the location of one sediment sampling site (lli-3) was changed, at the request 
of ASEP A, and the revised location was near the mouth of Pago Pago Stream. The 
changes have all been incorporated into the final study plan for the initial sediment 
sampling and analysis. 

Objectives and Approach 

The objectives of the Sediment Monitoring are: (1) to evaluate the characteristics and 
nutrient load of the marine sediments in the vicinity of the canneries historic 
( abandoned) outfalls in the inner harbor; (2) to evaluate the characteristics and 
nutrient load of the marine sediments in the vicinity of the new joint cannery outfall 
diffuser into the outer harbor; and (3) to provide data for an evaluation of changes in 
harbor sediments over time. The sediment data presented in this document are the 
first data set for the Sediment Monitoring Study, and subsequent sample collections and 
analyses will provide data for the assessment of changes over time, as well as changes 
between sites within Pago Pago Harbor. 

Sampling sites were located based on the predominant current directions at the outfall 
areas, bathymetry of the area, limited information on sediment physical characteristics, 
and the location of other point sources. Sediment samples were collected at the 
following seven sites (Figure 1) in February 1993, in accordance with the .approved 
study plan: · · 

• Inner harbor site lli-1: located within 100 feet of, and between, the two 
previous cannery outfalls in the inner harbor 

• Inner harbor site IH-2: located within 500 feet directly south of, and 
between, the two previous cannery outfalls in the inner harbor 

• Inner harbor site IH-3: located within 250 feet of the mouth of Pago 
Pago Stream, at the west end of the inner harbor 

• Outer harbor site OH-1: located within 400 feet north-northeast of the 
new outfall diffuser in the outer harbor; 

2 



Sediment Monitoring Study 
February 1993 Data Collection 
StarKist Samoa/VCS Samoa Packing 

• Outer harbor site OH-2: located within 400 feet south-southwest of the 
new outfall diffuser 

• Outer harbor site OH-3: located directly across the outer harbor from 
the new outfall diffuser and about 20 feet of the Utulei WWfP outfall 

• Outer harbor site OH-4: located in the center of the outer harbor area 
mid-way between Tulutulu Point and Tafagamanu Point, and north of 
Whale Rock. 

The sampling sites were located using a MiniRanger. This provides a high degree of 
repeatability for stationing for future sampling episodes. The MiniRanger coordinates 
for each Station are given in Table 1. 

Methods 

Sediment sampling was conducted in accordance with the approved Sediment 
Monitoring Study Plan, and consistent with the Procedures for Handling and Chemical 
Analysis of Sediment and Water Samples (U.S. EPA and Army COE, 1981). 

Sediment samples were collected using a 0.0225 meter2 petite Ponar grab sampler. The 
Ponar sampler is a weighted sediment grab sampler designed to penetrate and collect 
undisturbed samples of sediments ranging from silts to coarse gravels. Samples were 
collected in five separate grabs at each of the seven sites, except at OH-3. At OH-3, 
three grab samples were collected by a diver from the seabed within 20 feet of the 
Utulei outfall discharge port. Sufficient sediment m~terials were collected for the 
sediment chemistry tests and to provide archive materials. 

Prior to disturbing the sample, the following were recorded in the field logbook; date, 
time, water depth, sediment sample penetration depth, color, texture/type, odor, depth 
of visible oxidation-reduction layer, and photograph and film roll number. Photographs 
were taken of each sediment sample. The Orion Redox Potential and pH meter was 
damaged during shipment, and oxidation-reduction potential measurements could not 
be taken. However, visual observations of the depth to anoxic sediments were made 
which partially compensate for the lack of direct measurements. 

The surface 2 cm depth layer of each grab sample was composited into a stainless steel 
bowl and small ( < 1-oz.) sample portion of each grab was place directly into a 4-ounce 
jar fm the sulfide analysis. The composite sample was stirred, and an 8-ounce and 16-
ounce container were filled from the composite sediment sample using a pre-cleaned 
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Sediment Monitoring Study 
February 1993 Data Collection 
StarKist Samoa/VCS Samoa Packing 

stainless steel spoon. The surface sediments collected by hand by a diver at OH-3 were 
composited for all tests. Samples collected at each site were labeled with a unique 
label. All sediment sample containers were sealed into ziplock bags and stored on ice · 
in an ice chest for transport to the laboratory. A total of seven composite sediment 
samples were submitted for chemical and physical analyses. 

Sediment sampling was completed at IH-1, IH-2, IH-3, OH-3, and OH-4 on February 
13, 1993. Sediment samples were collected at OH-1 and OH-2 on February 18, 1993, 
after the outfall diffuser in the outer harbor was located and marked with a buoy. All 
sediment samples were stored on ice until delivered to the laboratory. Sample chain of 
custody forms were completed and then sealed into zip-lock bags and taped inside the 
lid of the ice chest. Samples were shipped as checked luggage on flights from Pago to 
Honolulu and then to Seattle. Samples were delivered to North Creek Analytical 
Laboratory before 1200 on February 23rd. 

Sediment samples were analyzed for the chemical and physical parameters listed in 
Table 2. The sample containers, sample handling requirements and sample 
preservation requirements were in accordance with those listed in Table 2, with the 
exception that sulfide samples exceeded the recommended holding time. This holding 
time exceedance is not considered significant, since the sulfide samples were preserved 
with zinc acetate and held on ice. The sediment sampling and shipping dates were 
extended in the field, because of unavoidable delays in obtaining field equipment in 
American Samoa. 

Results 

Complete laboratory data sets, laboratory quality control data reports, and chain-of­
custody forms are attached to this memorandum. The chain-of-custody form is 
included in Attachment 1 and analytical data sheets and quality control data reports are 
included as Attachment 2. The physical characteristics and descriptions of the marine 
sediments collected in Pago Pago Harbor are provided in Table 3, and the results of 
the chemical analyses are provided in Table 4. 

Physical Analysis. The physical characteristics of the sediments near the old cannery 
outfalls (IH-1) are very similar to those near the mouth of Pago Pago Stream (IH-3) in 
the inner harbor (Table 3). Sediments at both IH-1 and IH-3 consisted of grey-black 
sandy-silts with visible oil sheen, a strong sulfurous odor, and essentially no surface 
oxidized sediment layer. Both of these inner harbor sites had sediments with low 
densities (26 and 30 percent solids), indicating organic material depositions at these 
sites. Sediments collected from 500 feet south of the old cannery outfalls (IH-2) 
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Sediment Monitoring Study 
February 1993 Data Collection 
StarKist Samoa/VCS Samoa Packing 

consisted primarily of silts with a thin (1-2 cm) oxidized surface layer, a slight sulfurous 
odor, and 45 percent solids content. 

Sediments collected from the outer harbor all consisted of · oxidized sediments with 
varying mixes of silts and sands. These outer harbor sediments also had a much 
greater density (e.g. 58 to 69 percent solids). Sediment sampling sites OH-1 and -2 
were located near the new canneries outfall and proximate to the coral reef slope on 
the east side of harbor. OH-3 was located near the Utulei sewage outfall and within 
200 feet of the coral reef on the west side of the harbor. OH-4 was located in the 
middle of the outer harbor. Sediments collected near the joint cannery outfall (at OH-
1 and -2) were predominantly tan silts with less than 20 percent sands and they were 
oxidized throughout the entire sample depth (6 cm). Sediments from the middle of the 
outer harbor (OH-4) were 56% coral sands and medium sands and 43% silts, and they 
were oxidized throughout the entire sample depth (6 cm). Sediments collected at the 
Utulei outfall (OH-3) were much coarser than the middle and eastern regions of the 
outer harbor, with 90% coral sands and less than 10 percent silts. 

Chemical Analysis. Sediment chemical analyses results for the inner and outer harbor 
sites are summarized in Table 4. The sediment physical data indicates substantial 
differences between the inner and outer harbor areas, and these difference correlate 
with the sediment organic content. Sediment organics, as measured by total volatile 
solids, ranged from 9.3 to 19 percent in the inner harbor sites compared with 3.1 to 5.6 
percent in the outer harbor sites. Sediments collected at IH-1 and IH-3 show 
substantially elevated values of total volatile solids (TVS), total Kjeldahl nitrogen 
(TKN), total phosphorus (TP), and total sulfide compared to other sites. In 
comparison, IH-2, located only 500 feet from the previous cannery outfalls and near the 
center of the inner harbor basin, had TVS, TKN, and total sulfide concentrations that 
were 50 percent less than at IH-1 and 30 percent less than at IH-3. An oxidized 
surface sediment layer was also observed at IH-2, indicating that the anoxic sediments 
may be localized near stream mouths and previous outfalls. 

The outer harbor sediments show very little difference in organic contents between the 
four sites (Table 4), despite the differences in sediment physical characteristics (Table 
3). The sediments at OH-1 and -2, located near the new outfall diffuser, consisted 
primarily of silts and these sites had total volatile solids values of 5.6 and 4.9 percent, 
respectively. By comparison, the sediments at OH-3 and -4 consisted mainly of sands 
and these sites had TVS values of 3.1 and 4.2 percent, respectively. TKN and TP 
values were equivalent at all sites in the outer harbor. Total sulfides concentrations 
were slightly above the reporting limit for samples from the two near outfall sites, and 
were not detected at the other two sites. Sediments from these four outer harbor 
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Sediment Monitoring Study 
February 1993 Data Collection 
StarKist Samoa/VCS Samoa Packing 

sampling sites were observed to be completely oxidized throughout the sample depth, 
with no oxidation-reduction layer. 

Summary· 

The sediments near the old cannery outfalls (IH-1) have similar physical and chemical 
characteristics to those near the mouth of Pago Pago Stream (IH-3) in the inner 
harbor. Sediments at IH-1 and IH-3 consist of anoxic, grey-black sandy-silts with oil 
sheen, a strong sulfurous odor, and elevated levels of volatile organics, nitrogen 
compounds, phosphorus compounds, and sulfides. Both of these inner harbor sites 
have sediments that appear to consist of deposited organic materials. The sources of 
the organic deposits and contaminants at both sites include all activities in the inner 
harbor and its watershed. Sediments from IH-2, only 500 feet south of the old cannery 
outfalls were grey-brown silts with an oxidized surface layer. IH-2 samples had 30- to 
SO-percent lower volatile organics, nitrogen compounds, and sulfides, and 10- to 25-
percent lower phosphorus compounds, than the sediment samples at IH-1 and IH-3. 
The transition into oxidized sediments at IH-2, indicates that the organic sediments 
appear to occur in a localized area. 

Although the outer harbor sediments range from predominantly silts near the new 
outfall (OH-1 and -2) to mainly sands at the middle and west side sampling sites (OH-3 
and -4) in the outer harbor, the data show very little difference in organic contents 
between the four sites. Sediments from these four outer harbor sampling sites were 
completely oxidized throughout the sample, and sediment nitrogen and phosphorus 
levels were equivalent at all sites in the outer harbor. 
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Sediment Monitoring Study 
February 1993 Data Collection 
StarKist Samoa/VCS Samoa Packing 

Table l 
Sampling Locations for Sediments in Pago Pago Harbor 

Station Sampling Location and Depth (feet) Navigation Coordinates for 
MiniRanger ill System (a,b) 

Code l Code 4 

IH-1 Between old cannery outfalls in inner harbor 1420 (N) 581 (N) 
(60 feet) 

IH-2 500 feet South of and between old cannery outfalls in 1459 (N) 731 (N) 
inner harbor 

(100 ft) 

IH-3 250 feet off mouth of Pago Pago Stream in inner 2992 (N) 1679 (N) 
harbor 
(25 ft) 

OH-1 400 feet NNE of cannery outfall in outer harbor 1264 (S) 1504 (S) 
(160 ft) 

OH-2 400 feet SSW of cannery outfall in outer harbor 1561 (S) 1725 (S) 
(180 ft) 

OH-3 Within 20 feet of the Utulei outfall discharge 15% (S) 1265 (S) 
(120 ft) 

OH-4 Outer harbor between Tulutulu and Tafagamanu Pts 2048 (S) 1768 (S) 
(180 ft) 

NOTES: (a) The shore-based Mini-Ranger. transponders were located at survey control 
points as follows: Code 1 - located at Pago Pago Harbor Front Range Tower 
(261,551.58E and 309,857.04N, State Coordinates (feet)); Code 4 - located at 
Fagatogo Tram Park Building (258,117.06E and 305,879.24N, State Coordinates 
(feet)). 

(b) The navigation readings are designated as either north (N) or south (S) of 
the alignment between the Code 1 and Code 4 shore transponder stations. 

(c) Coordinates were acquired at the time of sampling at Stations OH-1 and OH-
2. At other stations coordinates were determined by revisiting the sites two days 
later. This procedure was followed because of delays in receiving equipment. 
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Sediment Monitoring Study 
February 1993 Data Collection 
StarKist Samoa/VCS Samoa Packing 

Table 2 
Sediment Sample Analyses and Handling Procedures 

Parameter Analytical · Reporting Sample. Sample 
Methods Detection Holding Container 

(a,b,c) limits Time 

Total Kjeldahl EPA 351.3 1 mg/kg 14 days 8-oz. glass 
Nitrogen 

Total Phosphorus EPA 6010 10 mg/kg 14 days 8-oz. glass 

Total Sulfides EPNCOE 0.12 mg/kg 7 days 4-oz. glass 
1981 

Total Volatile Solids EPA 160.4 0.5% 14 days 8-oz. glass 

Percent Solids EPNCOE NIA 14 days 8-oz. glass 
1981; 

SM2540/B 

Particle Size Analysis ASTM D422 NIA 6 months 8-oz. glass 

Sample 
Preservation 

4 deg. C 

4 deg. C 

4 deg. C, add 2 
ml. Zn-acetate 

4 deg. C 

None 

None 

(a) EPA methods are defined in 40 CFR 136.3, Guidelines Establishing Test Procedures for the 
Analysis of Pollutants. 
(b) U.S. EPA and Army Corps of Engineers. May 1981. Procedures for Handling and Chemical 
Analysis of Sediment and Water Samples. 
(c) American Society for Testing Materials. 1974. Part 19:D422; Standard Method for Particle 
Size Analysis of Soils. 

8 



Sediment Monitoring Study 
February 1993 Data Collection 
StarKist Samoa/VCS Samoa Packing 

Table 3 
Physical Characteristics of Pago Pago Harbor Sediments 

Station Location and Sediment Type Redox Particle Size 
Depth (feet) Depth Distribution 

(cm) (Percent) 

Sand Silt Clay 

. >> ·· <\>•• >••rnNER··•HARBoR••srAnoNs J•••••••••••••••·•·•••·••••••···· . 
>•<· 

. .. . ... . 

IH-1 Between old Grey-black sandy silts with <0.5 30 70 0 
cannery outfalls in visible oil sheen and strong 

inner harbor sulfurous odor 
(60 feet) 

IH-2 500 feet South of Grey-brown silts with clay, 1-2 8 86 6 
and between old and with slight odor 

cannery outfalls in 
inner harbor 

(100 ft) 

IH-3 250 feet off mouth Grey-black sandy silts with <0.5 33 67 0 
of Pago Pago visible oil sheen and strong 

Stream in inner sulfurous odor 
harbor 
(25 ft) 

. 

. ·· .. 
........... OU1ER HARBOR STATIONS \ .. •.·••·· . 

. ·.. .· .. ·. ·• . . .. ·• ....... 
OH-1 400 feet NNE of Tan, sandy silts with clay None 11 83 6 

cannery outfall in and no odor 
outer harbor 

(160 ft) 

OH-2 400 feet SSW of Tan, sandy silts with some None 19 79 2 
cannery outfall in clay and no odor 

outer harbor 
(180 ft) 

OH-3 Within 20 feet of Grey-white coral sands and None 90 9 1 
the Utulei outfall dark gray medium sands, 

discharge with no odor 
(120 ft) 

OH-4 Outer harbor Tan, mixed coral and None 56 43 1 
between Tulutulu medium sands and silts, 

Pt and with no odor 
Tafagamanu Pt 

(180 ft) 

9 

Percent 
Solids 

26 

45 

30 

. . 

60 

59 

58 

69 



Sediment Monitoring Study 
February 1993 Data Collection 
StarKist SamoaNCS Samoa Packing 

Table 4 
Results of Pago Pago Harbor Sediment Chemical Analyses 

Site 

IH-1 

IH-2 

IH-3 

OH-1 

OH-2 

OH-3 

OH-4 

Sampling Location 
(Depth in feet) 

Percent I Total 
Solids Volatile 

Solids 
(percent) 

Total 
Kjeldahl 
Nitrogen 

(mg/kg, dry) 

Total 
Phosphorus 
(mg/kg, dry) 

····<•••••••s·r•·.••• INNER••·HARJ:3q:k•srA'lioNs H>••·••··•••••···•·····•········••········ · 
-

Between old cannery 
outfalls in inner harbor 

(60 feet) 

500 ft S & between old 
cannery outfalls in inner 

harbor 
(100 ft) 

250 feet off mouth of 
Pago Pago Stream in 

inner harbor 
(25 ft) 

26 

45 

30 

19 1,700 

9.3 770 

14 1,100 

··•>0U1ER HARBORSTATIONS t 
400 feet NNE of 

cannery outfall in outer 
harbor 
(160 ft) 

400 feet SSW of 
cannery outfall in outer 

harbor 
(180 ft) 

Within 20 feet of the 
Utulei outfall discharge 

(120 ft) 

Mid-outer harbor 
between Tulutulu Pt 
and Tafagamanu Pt 

(180 ft) 

60 

59 

58 

69 

5.6 480 

4.9. 470 

3.1 410 

4.2 470 

10 

1,200 

1,100 

1,500 

600 

570 

530 

470 

Total 
Sulfide 

( mg/kg, dry) 

41 

22 

34 

0.8 

0.5 

<0.1 

<0.1 
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ATIACHMENT I 

CHAIN OF CUSTODY FORMS 

Marine Sediment Samples from Pago Pago Harbor, American Samoa 
February 1993 

STARKIST SAMOA, Inc. and VCS SAMOA PACKING COMPANY . 



~HI. 
QUALITY ANALYTICAL LABORATORIES 

', ,<­
CHAIN OF CUSTODY RECORD AND AGREEMENT TO PERFORM SERVICES 

CH2M HILL Project # PurchAse Order# 

L..J L..J L..J L..J L..J L..J L_I L..J · L..J L..J · L--1 L..J 

Project Name 

I I s~,,.J<.. .-sJ S'l\,__~~ /J,P/)/'S" # 
Company Namel.CH2M HILL Office 

0 /.:. I' C ,1ll', -/J; I ( ~ (QJ F 
Project Manager & Phone# Report Copy to: 
Mr. I I o~ v,J Vt/i/J~h C Ms. [ I 

0 Dr. [ I 
N Requested Completion Date: Sampling Requirements Sample Disposal: T 

SOWA NPDES ACRA OTHER Dispose Return A 
• [J [l • • I ---

Type Matrix 
N 
E 

•r, ~ R {- ampllng C G W'S CLIENT SAMPLE ID s 0 R A.O (9 CHARACTERS) M A T: I -- ~-----~-
p B E L 

Date Time R 

z/1> H 
:v x f i-J '7 

I , Iii!" - .> 

L 
I 

+,I 
-1.. 1. l'.j - -; ) 

;,, 
)( } 1-1 - 3 I I 

I 
I 

"' 
1/1 ~ Jt.'V.J 1 ,, " ~ ~ - I I 

i l p( . ~ 1, / .. J - ( I y 

:i' 'j '[ A.I .. I I ' 
V 

,( j " -i/n, Ht 0 / f µ - 1, 1 

i, l ;j t,( l£' H l, I 

11/ 1, ~ z I 

Sa~~-ll'' sign and prlnl name) 

~/Time 
~)°!>Yt1 ? . , -.... , . .,,, ... ,. .. ,, 
~;; 3/JOf, i . au.z-r!fdr f.. (I ;\ })11 J E J-.J'1CH f /:' .. -· IJ - .. 

R ;(;_z_ra;,. -~;;:";~;:•~~ /V(/f ~8/:7it z ?J 5 If: I 5 
Ft~celved By t (Please 1lgn and prln! n1111me) Date/Time 

Work Authorized By (Pluse sign and print name) Remarks 

Instructions and Agreement Provisions on Reverse Side 

LAB TEST CODES 

i 
I I 
! 

I I 

I ' 

• 
ANALYSES REQUESTED 

"' ~ "' . 
'· 

~ - ~ .( ,.,, L. ✓ "' "" c.5-<;- --:1 ~ I .. 
e ~ 

. 
\/\ ' . -,.,. .., . ., 

-r 
~ ~...;, ., \./) --

~ ---- " ~ 
:, 
~ •J 

'-\:. "-f 
~ --..... -- ,. - '>. ·- ., 

~ 
~ ✓ s - ·J <J ...,.._ -~ ,. 

\ \..~ \~ \(\ \~ 0 .. 

~ j__ 

1- /. ;,{ ,x OI 
I 

1,_i 

~ X o( x X 

:,( 

y ( r/._ ;)<., I,( 

Y.. 

/ \ 
~~quished By/ c·:v~m•) ,.... __ 1/{ 

-~ ---

1~~ 
Jc '\1gn and pr1n1 namf") 

lfJ u c_ .!...Ac Hi£ Je 
Relinquished By (Ple11se !ugn and prtnl n1unr- J 

Shipped Via 

UPS BUS Fed-Ex Hand Other ____ 

SHADED AREA-•FOR LAB USE ONLY 

lab 1 # Lab 2 # 

Quote# Kit Request# 

Project # 

i No. ol Samples Page ol 

..s 
"'-

COC Rev Login LIMS Ver Ack Gen 
~ 

( 
'-1--

~ LAB 1 LAB 2 REMARKS ID ID 

-?.• 
~ f Ce, Cr/,,;,; .Boa ~1' 

Y~ -e. ~l...,;s..,, 6-v4l 
K Ito.:;! ;?. 17 

··- ·-

t"~ C-1...sr. coa ,._-,70 
vrz 

'-/,~ <:rt'.s< '·•~Al 
- -· 

.x llc""t Pa I; 
-

~-

8 o::i C-i, ~ 
<{. 't· Cr!. f I l,.)"'b,.,t- , 

cr:>Z. f/(J/ 

I /lo;r?. I..; 
?Jl/f__? -- HAZWRAPINESSA: Y N 

r---~------- ·----------

Date/rime //./-=. t-<)C Level: 1 2 3 Other: ___ 

oJ. i.:l,3193 --- --
COC Rec ICE ----· --------Date!Time Ana Req TEMP 

·-------··· Cust Seal Ph 
! Shipping 11 

-- I 

DISTRIBUTION: ORIGINAL· LAB, Yellow· LAB, Pink - Client 
REV 11 92 FORM 340 



\,,11Mh1 .. 
QUALITY ANALYTICAL LABORATORIES CHAIN OF CUSTODY RECORD AND AGREEMENT TO PERFORM SERVICES 
CH2M HILL Project # Purchase Order# LAB TEST CODES 

LJ L_J LJ l_ I L_j L_ J I --1 LJ , LJ LJ, L J LJ 

Project Name
1 

js-Lt:JJ IS~~," t✓Fots , 
Company NamelCH:k HILL Office 

0 c11z,--i ~ ;J; 1, - s rA F 

Project Manager & Phone# Report Copy to: ANALYSES REQUESTED 

~ 

Mr. [] C I . I 
Ms. [ l J t., vi tA. {;-): \J ! h I I C 

I Dr. [ j 0 
I N 

.\ ~ ~ -~ ~ Requested Completion Date: \ Sampling Requirements Sample Disposal: T 
A 
I 
N 
E 
R 
s 

---------= 

Type 
---

Sampling !CG 
0 R 
M A ----~-----

Date Time 
p B 

i/n II/ o" ~,; 
i t 

X, 

x 

SDWA NPDES RCRA OTHER Dispose 

D D D D ----

Matrix 

w s I CLIENT SAMPLE ID 
A 0 (9 CHARACTERS) 
T I 
E L 
R 

:'I- (J ;-J - 3 
'X 0 /J. - 3 

f 0 f-2 - 3 

Return 

• 

l 
l 

l 

.--.,. - { ,A 
~ ¾ v, .,,., --·,J- .. --....: ~ -------) -~ J 

~ 
.., ',. 

~-,. ~ ·--.:: .J ~ 

~-- -- - - --
--------

\f'I --r - " ·I ---< \, , -;,.., --J I "':> \--; \ "' " r-:-- ,{ (;') \~ "~ ,:---
, _____ 

'-X~ 

X 
tZ_ X: / X ~ 

T T0

~ 

xofJ - 4 
·r/, 0 /.J - 4 
! 0 !-1 - t:{ 

I >( 

I 

I 

{ ./4 d. X. ;: 

-i/18 1/1; 0 

b : L 
/ 0 µ - ~ 

" ~ol-!-
i< I /\ 1 0 /...J - _ -Z J_J __ l I I I I 1 A- ,. -111 

{ / I X 

t I I_ x ;( !X t(_ 

,.,mm, ,,,. '"''"1/1 i:~•"'"""-' :lu _ _l/tt_o_ __ -=- /:::,L /,JJ. L __ 
o,le!Ti_m_ e - . ulshed l~y J gn and print nllmf!) 

~~~'J__r::;,ll_ IP___ PAUl blJC-tiE/L --· ~3_1?3_'1() ::0 .. OA.lf.~L''__])flvc_?Aulli (( 
;. ;;;;.on ~;;2 /J Or D z~Ji'i !// elinqulshed By (P,m, ,ign """ """' n•m•1 

~dBy~ 7 
• 0 (Pieue olgn • nd print nomeJ I Det{ITlme I Shipped Via 

UPS BUS Fed-Ex Hand Other __ _ 

~I Work Authorized By (Please sign end prlnl name) Remarks 

' 

Instructions and Agreement Provisions on Reverse Side .. 

SHADED AREA- FOR LAB USE ONLY 

Lab 1 # Lab 2# 

Quote# Kit Request # 

I Project # 

' 
{ I No. of Samples I Page I of 
< -----::: 

~ICOCRev I Login I LIMS Ver I Ack Gen 

t: --r 
\X LAB 1 LAB 2 -'(\ REMARKS ID ID 

¼oe, G,(.,._"_, ~/:, 

!J,,~ t-l.,<. 
:;( /(er._ f?. /1 

1/.,,-=b 6- I .. -:~ ..... --:&/J t 3o. ~ 
ft~~ Cr/._(( 

v: 1/t c~-~ I; 

't, -tt, C.l.1 > ,.,. 1-.A l 
9 ,,"'f, (,..,(.._n 

v<-11 c ll"'- P, Iv 
3cJ~ 

,..,, '7 p 0 Da(iifT e HAZWRAPINESSA: Y N 

___ /.. I -- ----¾a ITlme QC Level: 1 2 3 Other: ___ _ 

c<.-/.,?)(_<j3j/_.'IJ. COC Rec ICE 

DatelTlme Ana Req TEMP 
------ r--

Cust Seal Ph 

__ I Shipping # 

DISTRIBUTION: ORIGINAL • LAB, Yellow· LAB, Pink· Cllent 
REV 11/92 FORM 340 



.......iMH1. 
QUALITY ANALYTICAL LABORATORIES CHAIN OF CUSTODY RECORD AND AGREEMENT TO PERFORM SERVICES 
CH2M HILL Project# Purchase Order# 

LJ LJ LJ LJ LJ LJ LJ [_J . LJ LJ . LJ [_J 

Project Name 

I S./.._rf~sJ /5~-,°'\ lvf~t; # 
Company Nametct-6M Hl,½L Office 

cA121, ~ //. /; -S' tt/-J ~ 
Project Manager & Phone# Report Copy to: 

Mr. I I 1 'I J I • j / C 
Ms.( I 0t!.. VJ (/V1 /~c,'1,-.._ O 

I Dr. N 
Requested Completion Date: Sampling Requirements Sample Disposal: T 

SOWA NPDES RCRA OTHER Dispose Return A 
•••-~••, 

Type Matrix 
--l 

q~sampilng C G W S CLIENT SAMPLE ID 
(9 CHARACTERS) 

N 
E 
R 
s O,R 

M A 

Date Time 
p B 

ltftR rl-'! 0 li 

J L ,I 
r:I 

A 0 
T I 
E,L 
R 

)( 0 µ,­
'x O ~ ,_ 
,(Qj-,J 

I 
1 
I 

LAB TEST CODES 

·--:, ANALYSES REQUESTED 

c~ / .... .. 
"' c--.......( ·~ r·-~~ 

-1"' » -~ 

~ ~ ~ ~ 
~ -- ~ I..._·.~ - ......._ --r- .: ., ,/ 
- ·--,.... ·--4- ~ 

~ ~\~ ~ 

"1 

':? 
~ .. 
.\j1 

~ 
V\ --., 

'-' 

-...:.: 
'-

S"-! ~ 
)( 

;<.. )( ;,( x X 

J..,;... __ ........__1 11~! J _ I I I I I I I I +---- __.._, A. 

(Plfllll'lo !llQn and prlnl riame) 

Rlit(eived By / :,r. ... 91gn and p,ln1 nam•) I Date/Time Shipped Via 

UPS BUS Fed-Ex Hand Other-
Work Authorized By (Pleue a1gn and prlnl nam~) Remarks 

Instructions and Agreement Provisions on Reverse Side 

SHADED AREA•-FOR LAB USE ONLY 

Lab 1 # Lab 2 # 

Quote# Kit Request# 

Project # 

~ 
No. of Sample• Page of 

~i-
COC Rev I Login LIMS Ver I Ack Gen 

~ 
~ rl ___ R_E_M.J.A-RK_s __ t __ LA-B--+1t-L-A_B_2JI 

ID 10 

t/,""' e-t,-.1· o u ~ io~Fr-15 
~ i~ C. r ....... r 

,( 1r~?,ro11 

y N 

~

me HAZWRAP/NESSA: 

3 Other: --2~ -- QC Level: 1 2 E - -----0 !me //'A •~ 1c 
?/.J.J/j3 ___ COC TEMP___ _ ___ 

_.r,.1' - - Ana Req ____ . -
Date/Time -·- I Ph 

Cust Sea I Shipping# 

DISTRIBUTION: ORIGINAL· LAB, Yellow· LAB, Pink. Client 
REV 11192 FORM 340 
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ATIACHMENT Il 

LABORATORY DATA REPORT 
North Creek Analytical Laboratory 

Marine Sediment Samples from Pago Pago Harbor, American Samoa 
February 1993 

STARKIST SAMOA, Inc. and VCS SAMOA PACKING COMPANY 



iNQRTH 
-= CREEK 

:g ANALYTICAL 
18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-2569 

Phone (206) 481-9200 • FAX (206) 485-2992 

•.•.·.·-·•:-:•:::::::::::::: 

CH2KfHili :,:,=,=,:,:,:,=·==,=,=:=,=:=====2rriAr~;gI;,gr=;:6t"'''='=''st::iI;r/s':=~g;:=:'r~J;;·o=Es=:,:c;,:,:,:,:,:-·-=-=-=-=-=·=-=·,="'·=-= ,=,=,==-==,=,=,=:=,=:=,=,=,=,=,=,=:::=,==-=':',=::,C:. ::,::.:.:.,.,_ =·=-=-=•=.;.=-=·"'·=·=·=·=·=·=·=·=·=-·-

777 108th Avenue NE 
Bellevue, WA 98009 
Attention: David Wilson 

Matrix: Soil 
Analysis for: Moisture Content 
First Sample #: 302-0769 

=:::=::::=::::::::::::::::::::::~::r=::: :::::=:::::=::::::::·.·. 

LABORATORY ANALYSIS FOR: Moisture Content 

Sample 
Number 

302-0769 

302-0770 

302-0771 

302-0772 

302-0773 

302-0774 

302-0775 

Sample 
Description 

IH-3 

IH-1 

IH-2 

OH-3 

OH-4 

OH-2 

OH-1 

Total Moisture 
Solids Content 

% % 

30 70 

26 74 

45 55 

58 42 

69 31 

59 41 

60 40 

Received: 
Reported: 

The enclosed analytical results for soils, sediments and sludges have been converted to a DRY WEIGHT reporting basis. 

To attain the wet weight ·as received" equivalent, multiply the dry weight result by the decimal fraction of percent Total Solids. 
The results in this report apply only to the samples analyzed, as indicated on the custody document. 
This analytical report is to be reproduced only in its entirety. 

NORTH CREEK ANALYTICAL inc 

~~~~ 
Project Manager 

Feb 23, 1993 g 
Mar 9, 1993? 

3020769.CHM < 1 > 



~NORTH 
= CREEK 

== = ANALYTICAL 
18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-2569 

Phone (206) 481-9200 • FAX (206) 485-2992 

:JCA2Mlmt=··· ················ .... · .... · .... ·::·-· ... • ... • .. :·.: .• : ... ·:·.:··--,---.--.--.:·:·::::::::::;:;::::::::=::;:::::::::::::::::::;:::;:;:::::::;::-:-::;:::;:;:::::;:;::::::::::::~:::::::::::::::::::::;:;:::;:::::;:::::::::;:-:-:-:-:-:-:-:-·.: . :···:·:::·:·:··;;·:•:-;-::::::::.-:.:.:. _:::·:·:·:·:··-:·::-.-:··-·-:-:-::=:=:=:=:=:=:;::;;::;;:;:;:::;:::::;:::::!':-·._._.::;::::::::::::::::•:•:-:-·-

Client Project ID: Starkist/Samoa NPDES Sampled: Feb 13, 
\777108th Avenue NE 

•• Bellevue, WA 98009 
Analysis Method: EPA 351.3 Received: Feb 23, 
Analysis for: Total Kjeldahl Nitrogen Analyzed: Mar 2, 

) Attention: David Wilson First Sample #: 302-0769 Reported: Mar 9, 

LABORATORY ANALYSIS FOR: 

Sample Sample Sample 
Number Description Reporting Limit Result 

mg/kg (ppm) mg/kg 

302-0769 IH-3 1.0 1,100 

302-0770 IH-1 1.0 1,700 

302-0771 IH-2 1.0 770 

302-0772 OH-3 1.0 410 

302-0773 OH-4 1.0 470 

302-0774 OH-2 1.0 470 
2/18/93 

302-0775 OH-1 1.0 480 
2/18/93 

BLK030293 Method Blank 1.0 N.D. 

Analytes reported as N.0. were not detecte_fl above the stated Reporting Limit. 
The results reported above are on a dry weight basis. 

NORTH CREEK ANALYTICAL inc I Please Note: 

~- /J/·2; \./'------_ 
Steven G. Mayer 
Project Manager 

Report was amended on March 23, 1993. 

Total Kjef dahl Nitrogen 

3020769.CHM <9> 

1993/ 
1993\ 
1993/ 
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iNQRTH 
-= CREEK 

- :€ ANALYTICAL 
18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-2569 

Phone (206) 481-9200 • FAX (206) 485-2992 

CH2M''H ni--·· :: :,:::::::,:::::::::::::::,:::: :. ......... : :::: :::::::: ::::::::;::c::::=:cH~,W"f!li6j:gryBt''"'''''sl~iki:t7s~W{'61'''Nr'Hg=s===:c'c::::::::::;:;::::::::::::::::::::::::::::::;:;:;:;:::::::::::::$;g:;=p:l:at=:::::::::,:i;g::::y:r':::y§~:g::: 
777 108th Avenue NE Analysis Method: EPA 6010 Received: Feb 23, 1993 J 
Bellevue, WA 98009 Analysis for: Total Phosphorus Analyzed: Feb 25, 1993 f 
Attention: David Wilson First Sample#: 302-0769 Reported: Mar 9, 1993 { 

:·:•:::::::::::::•:•:•:•·•:•···· 

LABORATORY ANALYSIS FOR: 

Sample Sample Sample 
Number Description Reporting Limit Result 

mg/kg (ppm) mg/kg 

302-0769 IH-3 10 1,500 

302-0770 IH-1 10 1,200 

302-0771 IH-2 10 1,100 

302-0772 OH-3 10 530 

302-0773 OH-4 10 470 

302-0774 OH-2 10 570 
2/18/93 

302-0775 OH-1 10 600 
2/18/93 

BLK022593 Method Blank 10 N.D. 

Analytes reported as N.D. were not detected above the stated Reporting Limit. 
The results reported above are on a dry weight basis. 

NORTH CREEK ANALYTICAL inc 

~-J- /iy,/,____ 
,/ St~en Q Mayer 

Project Manager 

Total Phosphorus 

3020769.CHM <10> 



iNQRTH 
-= CREEK 

:€ ANALYTICAL 
18939 120th Avenue N.E., Suite 101 · Bothell, WA 98011-2569 

Phone (206) 481-9200 · FAX (206) 485-2992 

i cH2M''Afrr:·:·:,,,,,,-,,:,,,,,,,,,,,,:2 ::,,:::,::i,: . .. ·· ·,:·: ... : ... ·:,.,:,,· . .:::::.·,,:-ai~~tr':gf;6tlBt"''1'*'~if:'~l:O's~g;gI,r:JWBEs''''''''''''''''''''''''''''''''''':::,:,:,,,,,,,:,:,,:,,,,,::,,,,s;,,g::~,pl'~~,i:,s,,,,,,,,:,F:ti'''\f3'.'''''''1'9'93\ 
{7n 108th Avenue NE Analysis Method: PSDDA Conventionals Received: Feb 23, 1993F 
: Bellevue, WA 98009 Analysis for: Sulfide Analyzed: Feb 25, 1993 f 
:: Attention: David Wilson First Sample #: 302-0769 Reported: Mar 9, 1993) 

:::::::::;:;:;:::::::::::{::::::::;:;:;:-:-·-··.· 

LABORATORY ANALYSIS FOR: 

Sample Sample Sample 
Number Description Reporting Limit Result 

mg/kg (ppm) mg/kg 

302-0769 IH-3 0.12 34 

302-0770 IH-1 0.12 41 

302-0771 IH-2 0.12 22 

302-0772 OH-3 0.12 N.D. 

302-0773 OH-4 0.12 N.D. 

302-0774 OH-2 0.12 0.46 
2/18/93 

302-0775 OH-1 0.12 0.75 
2/18/93 

BLK022593 Method Blank 0.12 N.D. 

Analytes reported as N.D. were not detected above the stated Reporting Limit. 
The results reported above are on a dry weight basis. 

NORTH CREEK ANALYTICAL inc 

V\/.rrv--
Steven G. Mayer 
Project Manager 

Sulfide 

3020769.CHM < 11 > 



-=NORTH 
= CREEK 

- iE ANALYTICAL 
18939120th Avenue N.E., Suite 101· Bothell, WA 98011-2569 

Phone (206) 481-9200 • FAX (206) 485-2992 

i/'c?fri'Kf li ii/':,,,,,,,:;,,,,,:,:,:,:,:,: ,,,,,,,,,,,,,,,:,:,,,,,,,,,,:;,,:::,::::, 

777 108th Avenue NE 
••••Bellevue, WA 98009 

-· --· -···cffentr·roJeci·io:·······siarkfoi/s·amoa' NrD@s···,,,.·,·,,,··,··, ·, ,,,,,,,,,,,,,,,,,,,,,,,,,s,:'iri'pi~'!:,,,,, F~'6''''T1''.''''T§~j'':! 

} Attention: David Wilson 

Sample Descript: Sediment, IH-3 
Analysis Method: ASTM 0422-63 
Sample Number: 302-0769 

.;.;.;:;::::-: :•:•:•:•:•:•: 

LABORATORY ANALYSIS: PARTICLE SIZE DISTRIBUT_ION 

Hydrometer Particle Size 
Sieve Size < Phi Size microns Passing% 

4 >4750 100 

10 4750 - 2000 98 

20 2000 - 850 96 

40 850 - 425 93 

60 425 -250 89 

140 250 - 106 75 

200 106 - 75 70 

230 75 - 62.5 68 

4 62.5 - 31.2 22 

5 31.2-15.6 16 

6 15.6 - 7.8 5 

7 7.8 -3.9 0 

8 3.9 -1.9 0 

9 1.9 - 0.9 0 

10 <0.9 0 

Total Solids, %: 30 
Total Volatile Solids, %: 14 

NORTH CREEK ANALYTICAL, Inc. 

~M~~ 
Project Manager 

Received: 
Analyzed: 
Reported: 

···•·····•-• .. • 

Feb 23, 1993 f 
Feb 24, 1993 L 

Mar 9, 1993} 

Fractional % 

0 

2 

2 

3 

5 

14 

5 

2 

46 

5 

11 

5 

0 

0 

0 
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~NORTH 
-= CREEK 

-= E ANALYTICAL 
18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-2569 

Phone (206) 481-9200 • FAX (206) 485-2992 

r c.:l2K1' Hiit'='='='=====:::,,,,,,,,::.:.::,,,:::,:::,:::,::..... ,,,,,,,,,,,,,,,,,,,,,,,,,;:,,,,,,,,,,,,,,,,ci'i~htJs=;g1'tgt ·r"o:···········•siarkitVs'1:g;'6ii""N r'ofs,,,::.: .. , .. , · ... ·:::::.:.::,,,,,,,,,,,.,.,.,,.,,, ,,,,,,,,s~'~'p'i;:r·,·,·=,. ·'W:6'"'T3':,====,n:m3''} 
i: 777 108th Avenue NE Sample Descript: Sediment, IH-1 Received: Feb 23, 1993 !) 
{Bellevue, WA 98009 Analysis Method: ASTM 0422-63 Analyzed: Feb 24, 1993) 
\Attention: David Wilson Sample Number: 302~770 Reported: Mar 9, 1993k 
:;:;:::::=::::::::::==:::: .-.::=::::::::::==:::· -::::::.::=:rt:::::.:::.·-=-= :::::=::::::::;::: ·=·=·=•: 

LABORATORY ANALYSIS: PARTICLE SIZE DISTRIBUTION 

Hydrometer Particle Size 
Sieve Size < Phi Size microns Passing% Fractional % 

4 >4750 97 3 

10 4750 - 2000 96 1 

20 2000 - 850 92 4 

40 850 - 425 84 8 

60 425 - 250 79 5 

140 250 - 106 71 8 

200 106 - 75 70 1 

230 75 - 62.5 70 0 

4 62.5 - 31.2 16 54 

5 31.2-15.6 11 5 

6 15.6 - 7.8 5 6 

7 7.8 - 3.9 0 5 

8 3.9 -1.9 0 0 

9 1.9 - 0.9 0 0 

10 <0.9 0 0 

Total Solids, %: 27 
Total Volatile Solids,%: 19 

NORTH CREEK ANALYTICAL, Inc. 

~-/l/t,/'-' ~ 
Steven G. Mayer 
Project Manager 

3020769.CHM <3> 



3-NQRTH 
-= CREEK 

== = ANALYTICAL 
18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-2569 

Phone (206) 481-9200 • FAX (206) 485-2992 

r CH2M·H111······················•;·:•::'.-:-:•:•:•:•:•:•:•:•:•=·=·•·=·::•:•:··=·=··•:•:•:•:•::•:•:•:•:·51:ntP';g1~dfIBt'·'.·:·:·:sf~;Ri~Os';;;;;;;··;i~B'~s❖···w:❖•❖•❖·····•:·:············❖··•··❖:•:❖:•:❖:❖:•s=;=~;;r~T'''''''''•'F~b·····;3:· ·'\g§'ffl 
:: 777 108th Avenue NE Sample Descript: Sediment, IH-2 Received: Feb 23, 1993 { 

Bellevue, WA 98009 Analysis Method: ASTM D422-63 Analyzed: Feb 24, 1993@ 
··•· Attention: David Wilson Sample Number: 302-0771 Reported: Mar 9, 1993 { 
·=•:-:-.. :::.::::.: .. :.::::.·-·==:-:-:-:-'.- ·:::::::::::_.::::::::.:.:.: ... :.:_._.:.:::.:-:'.:::.::::.::.:::. ··:;:;::.:.-: . .=::::::::=:::::::=:::::::=:::=:::::::=:::::::::::=:::::::::::::::::=:::::::::::=:::::::::::=:::=:::::::=:::::=:::::::::::=:::::=:::::::::::::::::::::::::::=:::::=:::::::::::::::::::::::::::::=:::::=::::::::::::::::::::~:::::::::::::::(:::::::::::=:::::::=:::::::=:::::::=:::::::::=:::::::=:::::::::::::::=:::=:::::::::::::::::::=:::::::::::::::::=:::::::::::::::: .:.:.:.:.:.:::-=:::::::::::=:::::::::::::::::=::::::::::::::=:::::::::::::::::·· 

LABORATORY ANALYSIS: PARTICLE SIZE DISTRIBUTION 

Hydrometer Particle Size 
Sieve Size < Phi Size microns Passing% Fractional % 

4 >4750 100 0 

10 4750 - 2000 100 0 

20 2000 - 850 100 0 

40 850 -425 99 0 

60 425 - 250 99 1 

140 250 -106 96 2 

200 106 - 75 94 3 

230 75 - 62.5 92 2 

4 62.5-31.2 50 42 

5 31.2-15.6 22 28 

6 15.6 - 7.8 9 13 

7 7.8 - 3.9 · 6 3 

8 3.9 -1.9 3 3 

9 1.9 - 0.9 0 3 

10 <0.9 0 0 

Total Solids, %: 45 
Total Volatile Solids, %: 9.3 

NORTH CREEK ANALYTICAL, lnef Please Note: 

Report was amended on March 19, 1993. 

~ ~ 2 t '--'---
Steven G. Mayer 
Project Manager 

3020769.CHM <4> 



-=NORTH 
-= CREEK 

== E ANALYTICAL 
18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-2569 

Phone (206) 481-9200 • FAX (206) 485-2992 

tcA~l~X A:m::::::::::,:::,:;:;:;:;:,:;:::::::::::::::::::::::: ::: :::::::::::::::::::::::::::::::::::::;::::::,cni=~t=Pi6J:grn!E''::::::::::$iii'~iif ;s~'iri&::::NP'B'gg=::::::::::::::::::::::::::,:::::: ;:::i::::,:,:,:,:::::::s:iripl'~t:::::::::::::,:w:g::::::l!''.'''''T§'§tfl 
\ 777 108th Avenue NE Sample Descript: Sediment, OH-3 Received: Feb 23, 1993? 
/ Bellevue, WA 98009 Analysis Method: ASTM D422-63 Analyzed: Feb 24, 1993 
j Attention: David Wilson Sample Number: 302-0772 Reported: Mar 9, 1993 Y 

:::=:::t=~:::::::::::::::=:::;:::;:=::::;::::;:~:::::::::::=::;:::::::=::::::'.::::::::::::=::::::: :-:-:-:-:-:-::::::=:;::::::::=::::.:<=::::::=::::::=::::::.: ... ·-·.·.·.... .-.·.·.·.:-:-:.;.:.;.:.:❖:❖---.-.- •••............ ·.·.·.·.•-· ·.·.·-·.·.·.·.·.=:=::::::=::::::::=:::::::::::::::::··--. 

LABORATORY ANALYSIS: PARTICLE SIZE DISTRIBUTION 

Hydrometer 
Sieve Size < Phi Size 

4 

10 

20 

40 

60 

140 

200 

230 

4 

5 

6 

7 

8 

9 

10 

Total Solids, %: 58 
Total Volatile Solids,%: 3.1 

NORTH CREEK ANALYTICAL, Inc. 

~~L,~ 
Steven G. Mayer 
Project Manager 

Particle Size 
microns Passing% 

>4750 86 

4750 - 2000 62 

2000-850 52 

850 -425 45 

425 - 250 38 

250 - 106 18 

106 - 75 12 

75 - 62.5 10 

62.5 - 31.2 2 

31.2 - 15.6 1 

15.6 - 7.8 1 

7.8 -3.9 1 

3.9 - 1.9 1 

1.9-0.9 0 

<0.9 0 

Fractional % 

14 

24 

10 

7 

7 

20 

6 

2 

8 

0 

0 

0 

0 

3020769.CHM <5> 



-=NORTH 
= CREEK 

s ANALYTICAL 
18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-2569 

Phone (206) 481-9200 • FAX (206) 485-2992 

::tcA'2't~==tirn ,=,==,==,,=,=,=,=,=,,,,,=,,,,,,,,,,,,,,,,=,=,=,=,=,=,====,. = ==== =,===,=,,,,,,===,i,=,=,=,=====cn:=~rw:;r:~tTB?'====,=,===st:=;k'1;f 7s:=~6:===r:J~B=g=s==,,,:,=,i, =,,,,,,,,,,,,,,,,,,,,,,,,,,=,=,=,,,,,,,,,,,,,,,i,======s:'~pI~'t'='======,,,=,~;g,=,,,=rj:==,,,==r§gj''f 

) 777 108th Avenue NE Sample Descript: Sediment, OH-4 Received: Feb 23, 1993] 
}Bellevue, WA 98009 Analysis Method: ASTM 0422-63 Analyzed: Feb 24, 1993( 
(Attention: David Wilson Sample Number: 302-0773 Reported: Mar 9, 1993f 

:::::::::::::=:::::::::::::::::=::::;::::. . .• ·-·-· •.•,•-· ... ·-·-·.·-·❖ ·-·-··?::::::::::::=::::;:= :::::=:::::.:.:.;.: ··-:-···.. :::::::;::=::::::::::::::=::::::::::::=::{:'.: 

LABORATORY ANALYSIS: PARTICLE SIZE DISTRIBUTION 

Hydrometer 
Sieve Size < Phi Size 

4 

10 

20 

40 

60 

140 

200 

230 

4 

5 

6 

7 

8 

9 

10 

Total Solids,%: 69 
Total Volatile Solids, %: 4.2 

NORTH CREEK ANALYTICAL, Inc. 

~ -/J/t,, J, (.., ~ 
Steven G. Mayer 
Project Manager 

Particle Size 
microns Passing% 

>4750 97 

4750 - 2000 89 

2000 - 850 75 

850 - 425 62 

425 - 250 57 

250 -106 50 

106 - 75 46 

75 - 62.5 44 

62.5 - 31.2 20 

31.2 - 15.6 7 

15.6-7.8 3 

7.8-3.9" 1 

3.9 - 1.9 1 

1.9 - 0.9 0 

<0.9 0 

Fractional % 

3 

8 

14 

13 

5 

7 

4 

2 

24 

13 

4 

2 

0 

0 

3020769.CHM <6> 



.::cNORTH 
= CREEK 

EE = ANALYTICAL 
18939 1 20th Avenue N.E., Suite 101 • Bothell, WA 98011 -2569 

Phone (206) 481-9200 • FAX (206) 485-2992 

:/i'ci::iiM,:Hiii;;::;::,:,::::::::;::·:::,::::,;:::::::::::::;·:;::::::::;cii~rit:i5~~i~~i:,6:::·:·::sfu;~i~~;s:~:~;;~;:r:.i~6Es:··:·;·::::::;::;:::·::···::::::::::·:s·ampi~:~:-··;:··F~b---,.,s::::1:~~iim! 
} 777 108th Avenue NE Sample Descript: Sediment, OH-2 Received: Feb 23, 1993 '\ 
:)Bellevue, WA 98009 Analysis Method: ASTM D422-63 Analyzed: Feb 24, 1993{ 
}Attention: David Wilson Sample Number: 302-0774 Reported: Mar 9, 1993) 

.. :.:::::::::::::::::::=:::::::::.:.::::::::::::=:::::::=:::=-:-:-:-:::····=:=:=:::=· ======:=:::::::=:::::::::?::::::::::::=:::::::=::::::=:::-===··· · -···.:-·-:-·-:.:.:.::::??::::::=::= :=:::::=:: :=:=:=:: ::_:.:=::::::::=:::::···::::-::.:-=::=::=::::::::rr:::::::: .. _:_ .-.... :=:=:::::::::::::=:=:=::::::::::::.:-=-= =❖=-=-:-:-===-=·===:::::::::::=:::::~ .:::=:=:::=:=:::=:=:=:=:::=:=:::-:-::::········ =:::::::::=::::=:::::::::::::=::::::=: 

LABORATORY ANALYSIS: PARTICLE SIZE DISTRIBUTION 

Hydrometer 
Sieve Size < Phi Size 

4 

10 

20 

40 

60 

140 

200 

230 

4 

5 

6 

7 

8 

9 

10 

Total Solids, %: 59 
Total Volatile Solids, %: 4.9 

NORTH CREEK ANALYTICAL, Inc. 

~/.~£//~ 
Steven G. Mayer 
Project Manager 

Particle Size 
microns Passing% 

>4750 100 

4750-2000 100 

2000-850 100 

850 -425 100 

425 - 250 99 

250 -106 95 

106 - 75 87 

75 - 62.5 82 

62.5 - 31.2 22 

31.2-15.6 17 

15.6 - 7.8 10 

7.8 - 3.9 2 

3.9 -1.9 0 

1.9 - 0.9 0 

<0.9 0 

Fractional % 

0 

0 

0 

0 

1 

4 

8 

6 

60 

5 

7 

7 

2 

0 

0 

3020769.CHM <7> 



~NORTH 
-= CREEK 

== = ANALYTICAL 
18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-2569 

Phone (206) 481-9200 • FAX (206) 485-2992 

fcH2Mlliir:::::::::::::::=:::=:::::::::::::::=:=:::::;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::en:Arr;:;gj~=gr1Ht='''':::::st:=;kiif?s:::g;g:=ltWB'gg=::::::::=:::;:;:::::=:::::::::::::::;:::::::::::::::::::::::::::::::::::g::g;=pr~::\:;:::;:::::::::::?t'b'::,:yJ'.:;::,:y§g'j':f 

\ 777 108th Avenue NE Sample Descript: Sediment, OH-1 Received: Feb 23, 1993 f 
(Bellevue, WA 98009 Analysis Method: ASTM D422-63 Analyzed: Feb 24, 1993f 
/ Attention: David Wilson Sample Number: 302-0775 Reported: Mar 9, 1993 f 

}::::::::::.:::=:::=:::::::=:::::::=::::::::::::/ ..... 

LABORATORY ANALYSIS: PARTICLE S.IZE DISTRIBUTION 

Hydrometer 
Sieve Size < Phi Size 

4 

10 

20 

40 

60 

140 

200 

230 

4 

5 

6 

7 

8 

9 

10 

Total Solids, %: 60 
Total Volatile Solids, %: 5.6 

NORTH CREEK ANALYTICAL, Inc. 

-~-~l--
Steven G. Mayer ti 
Project Manager 

Particle Size 
microns Passing% 

>4750 100 

4750-2000 100 

2000 - 850 100 

850 - 425 100 

425 - 250 99 

250 - 106 97 

106- 75 93 

75 - 62.5 89 

62.5 - 31.2 30 

31.2-15.6 21 

15.6 - 7.8 12 

7.8 - 3.9 6 

3.9 - 1.9 3 

1.9 - 0.9 0 

<0.9 0 

•'.• ...... . 

Fractional % 

0 

0 

0 

0 

2 

4 

4 

59 

9 

9 

6 

3 

3 

0 

3020769.CHM <8> 



~NORTH 
-= CREEK 

E ANALYTICAL 

(cR2M'AM·---
J 777 108th Avenue NE 
•••• Bellevue, WA 98009 
Attention: David Wilson 

IANALYTE 

EPA Method: 
Date Analyzed: 

ACCURACY ASSESSMENT 

LCS Spike 
Cone. Added: 

LCS Spike 
Result: 

LCS Spike 
% Recovery: 

Upper Control 
Limit: 

Lower Control 
Limit: 

PRECISION ASSESSMENT 

Sample#: 

Original: 

Duplicate: 

Relative% 
Difference: 

Maximum 
RPO: 

18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-2569 
Phone (206) 481-9200 • FAX (206) 485-2992 

-- -:•2n;ritri2J;a1Bts1~;kiit/s1~8~-:,~rBEs ,,,,,,:,:,,,:.,XR1\'yit·•="'=-.::=.k•xx;=~;-···· 
Sample Matrix : Soil 

Units: mg/kg (ppm) 

Reported: 
:::::::::::::::::::•. _:;:::::::::::=: <•:-·:-:•:-:::=::=:::::::~:::=:::::=;:::;:: :;:::;::::::::::=::::;:::: :_:_:_::::::::::·:·::;::~::::-:·:·:· 

INORGANIC QUALITY CONTROL DATA REPORT 

Phosphorus 

6010 
Feb 25, 1993 

500 

390 

78 

125 

75 

302-0772 

310 

200 

43, 0-6 

25 

Sulfide 

PSDDA 

Feb 25, 1993 

5.0 

4.7 

94 

125 

75 

302-0775 

0.75 

0.66 

13 

25 

Mar 9, 1993 j 

NORTH CREEK ANALYTICAL inc IPlea_se Note: 

0-6 = The RPO value for this QC sample is outside of the NCA established control limits. 

~ 
Steven G. Ma - /'l//,, ;(,......--
Project M yer r anager 

3020769.CHM <12> 



-=NORTH 
= CREEK 

.::E E ANALYTICAL 
18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-2569 

Phone (206) 481-9200 • FAX (206) 485-2992 

!/cH2KfHiii ,.-, ,:-0,,,,,,,,,,,-,,-- .,, ·· ,-__ ,- --,:.:.,.:.,.,,,, __ , __ , .. ,:. ''ci"t~'rif#l8']':2ti'o~'''''st:f W;t7s':Wi2'1' N'PB'E's'=/,,,,,,,,,,,,,,:::,:::,:::::::::,,,/:,,e::,,,,,,,,,e;:,,,,,,,,,, ;J};~Iv~f'"''' K·A.:vc>'n 
{ 777 108th Avenue NE Sample Matrix : Soil 
/ Bellevue, WA 98009 Units: mg/kg (ppm) 
\Attention: David Wilson 

:=:::::::~::=:::::::=:::: }:.::::::::::::;:.·-:-:-:-:•:-:-:-:-: :::::=::::::::;::::::::::::::::::::: ·.•.·.·-·,·.•.· -:-:-:-:-: 

INORGANIC QUALITY CONTROL DATA REPORT. 

IANALYTE 

EPA Method: 
Date Analyzed: 

Total Kjeldahl 
Nitrogen 

351.3 
Mar 23, 1993 

ACCURACY ASSESSMENT 

LCS Spike 
Cone. Added: 500 

LCS Spike 
Result: 476 

LCS Spike 
% Recovery: 95 

Upper Control 
Limit: 125 

Lower Control 
Limit: 75 

PRECISION ASSESSMENT 

Sample#: 302-0773 

Original: 460 

Duplicate: 460 

Relative% 
Difference: 0.0 

Maximum 
RPD: 25 

NORTH CREEK ANALYTICAL inc 

~_y{ ----vi 1;­

Steven G. Mayer r 
Project Manager 

Reported: Mar 25, 1993 j 

3020769.CHM < 12> 



ST AR-KIS'f SAMOA, INC. 

STORM WATER POLLUTION 
PREVENTION PLAN 

MULTI-SECTOR GENERAL PERMIT 
(MSGP) 

REVISED FEBRUARY 2001 

Star-Kist Samoa, Inc. 
P.O Box 368 

Pago Pago AS. 96799 
Phone: (684) 644-4231 



&EPA 
U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
STORM WATER NOTICE OF INTENT CENTER &EPA 

ASR0SA00l 
Dear Operator: 03/14/2001 

The EPA has processed your Notice of Intent (NOI) application for the facility noted below. This facility is authorized to discharge 
storm water associated with multi-sector activity under the terms and conditions imposed by the EPA's NPDES Storm Water 
Multi-Sector Permit. The facility pennit number is listed above and the active date of pennit coverage is 1/24/2001. 

EPA's multi-sector permit requires certain pollution prevention and control measures, possible monitoring and reporting, and annual 
inspections. Among the conditions and requirements of this pennit, you must prepare and implement a pollution prevention plan (PPP) 

)) that is tailored to your industrial site. You may also be required to submit monitoring data for your facility's storm water discharges. 
As a facility authorized to discharge under this storm water multi-sector pem1it, all tem1s and conditions must be complied with to 
maintain coverage and avoid possible penalties. 

FACILITY: 
ST ARKIST SAMOA INC 
MAIN STREET 
PAGO PAGO, AS 
96799 

OPERATOR: 
ST ARKIST SAMOA INC 
PO BOX 368 
PAGO PAGO, AS 
96799 

To obtain a copy of the EPA's stonn water multi-sector pem1it terms and conditions to which you are now held accountable, please 
call the EPA Office of Water Resource Center at (202) 260-7786. If you have general questions concerning the storm water program, 
please call the EPA Region 09 contact: Eugene Bromley, (415) 744-1906. 
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STORM WATER POLLUTION PREVENTION PLAN 

Table of Contents 

SECTION I 
Introduction and Overview 

SECTION II 
Storm Water Pollution Team and Responsibilities 
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3.4 Sampling Data 
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STORM WATER POLLUTION PREVENTION PLAN 

~A ,) ¥ fr ;,,~ j 

~l:C.T.J,Q~.;J 

Introduction and Overview 

Star-Kist Samoa, Inc. is a supplier of canned tuna; it is one of the divisions of 
Star-Kist Sea Food Inc., a Subsidiary of the H.J. Heinz Company. Star-Kist is 
head quartered in Pittsburg, Pennsylvania. Star-Kist Samoa, Inc. operates a 
Fish Canning Plant in Atu'u, Pago Pago American Samoa. Canned tuna such as 
Albacore, Yellow fin, Big Eye and Skipjack in water with broth or in oil are 
manufactured in this facility. All of the manufacturing operations are 
conducted inside the building. However, some related activities such as 
unloading of the vessels and wastewater treatment occur outside. In this case 

there is a slight possibility of the risk of storm water pollution from the 
facility. All the storm water runoff will be discharged in Pago Pago Harbor. The 
plant has in place a Storm Water Pollution Prevention Plan to prevent process 
water or other possible discharge pollutant associated with the food 
processing facility from coming in contact with storm water, which 
discharges directly into the receiving waters of Pago Pago Harbor •. 

The storm water permitting program in the Territory of American Samoa is 

administered by the U.S Environmental protection Agency (EPA) under the 

National Pollutant Discharge Elimination System (NPDES) authorized under 

the Federal Clean Water Act and associated regulations. EPA rules that 

govern NPDES permits for storm water program for industrial activities are 
contained in the Code of Federal Regulations under 40 CFR 122.26(b)(14). 
Star-Kist Samoa, Inc. Storm Water Pollution Prevention Plan has been 
prepared pursuant to the requirements of EPA's Storm Water Multi-Sector 
Permit #ASR05A001. 

The draft MSGP was proposed by EPA on November 19, 1993 (58 FR 61146), 

and American Samoa was proposed to be included among the areas of 

coverage of the MSGP. However, at the time of issuance of the final MSGP for 
most areas (September 29, 1995), the American Samoa EPA had not 
completed its review pursuant to section 401 of the CWA. As such, EPA did 
not issue the MSGP for American Samoa. 

On October 6, 1997 the American Samoa EPA provided its 401 certifications 
for the MSGP. The certifications also include certain special conditions 

necessary to ensure compliance with CWA. On September 30, 1998 EPA 
issued a notification that the Baseline General permit would be terminated on 
December 31, 1998 and that facilities would have to seek NPDES coverage 
under the Agency's Multi-Sector General Permit (MSGP). The MSGP became 
effective on October 1, 1995 and was revised by EPA on September 30, 1998. 
American Samoa is included in the listed facilities that are covered by the 
MSGP pursuant to the September 30, 1998 Final Notification of the NPDES 
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Storm Water MSGP for Industrial Activities. On October 30, 2000 the Final 
Reissuance of the NPDES Storm Water MSGP for Industrial Activities was 
published in the Federal Register. American Samoa is covered under the new 
MSGP. 

This SWPPP is intended to address each of the elements in Section 4 of the MSGP, 
which specifies the content of the Pollution Prevention Plan. Each EPA General Permit 
requirement is highlighted in a text box. A narrative, tables, and other information that 
detail the facility's Pollution Prevention Plan follow each box. 

iE:cne2&I•i 
Pollution Prevention Team. Each plan shall identify a specific individual or 
individuals within the facility organization as member of a Storm Pollution 
Prevention Team that are responsible for developing the storm water pollution 
prevention plan and assisting the facility or plant Manager in its , 

implementation, maintenance, and revision. The plan shall clearly identify the 
responsibilities of each team member. The activities and responsibilities of 
the team shall address all aspect of the facility's storm water pollution plan. 

STORM WATER POLLUTION TEAM 

Mr. Phil Thirkell, as the Plant Manager and Officer of the facility, has 
overall responsibilities for ensuring that the SWPPP is developed, 
maintained, and updated on a regular basis. 

The following individual are members of this team; their responsibilities and 
contact numbers are listed in Table 1. 

TABLE 1 

TEAM MEMBER RESPONSIBILITY PHONE 
Lance lhaka -Approval for engineering/maintenance Work- 644-4231 Ext. 362 
Manager, Engineering projects involving the structures and Cellular- 258-3234 

equipment relevant to SWPP and SPCC. 
-Have signatory responsibility associated 
with the plant engineering/maintenance 
project. 

Joe Carney -Administration of overall compliance Work-644-4231 Ext.354 
Department Head, Utilities with the storm water permit. Cellular- 733-1819 

-Record retention, periodic review and 
update of SWPPP. 
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-Responsible for the operation of the 
wastewater treatment. 
-Participate in annual compliance review. 
-General site supervision to clean debris 
and spills in all the areas of the facility. 
-Maintenance of all the storm water 
runoff. 

Leslie Johansson -Implementation of the Preventive Work- 644-4231 Ext. 376 
Utilities Supervisor Maintenance Program. 

-Supervision in the operations of 
response in the event of spillage of waste 
product in areas exposed to storm water. 

Ma. Theresa Pastorfide -Keeping and organizing all the records Work- 644-4231 Ext. 357 
EPA Specialist pertaining the SWPPP and other relevant 

reports. 
-Assist with the collection of storm water 
sampling. 
-Participate with annual training and 
compliance review. 
-Periodic site inspection. 
-Participate in the review and update of 
SWPPP. 

Lesina Sivatia -Supervision of WWTP on a daily basis. Work- 644-4231 Ext. 398 
WWTP Hourly Supervisor -Participate in the storm water sampling. 

-Analysis of grab sample. 

WWTP Operator -Participate in spill response and routine Work- 644-4231 Ext. 398 
housekeeping. 
-Responsible in collecting the grab 
sample in the entire storm water outfall. 

Yao Ricky Tavui -Responsible in implementing the good Work- 644-4231 Ext.376 
Utilities Safety Champion house keeping practice. 

-Monitoring the safe handling and 
pollution prevention practice during 
receiving and storing chemicals and 
supplies. 

John Brown -Assist with periodic inspection and Work- (208) 383-6557 
Corporate training 

-Advise team member regarding 
compliance questions and issues 
-Participate in annual compliance review 
-Assist with review and update of 
SWPPP 

NOTE: 
Mr. Phil Thirkell, tt,e Plant manager, is the team leader. 
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3.0 General Location Map, Site Map and Drainage Description 

Drainage- A site map indicating the pattern of storm water drainage, existing 

structural control measures to reduce pollutants in storm water runoff, 

surface water bodies, locations where significant materials are exposed to 
precipitation, and location where major spills or leaks identified under Part XI. 

U.3.a. (2)(c) (Spills and Leaks) of this permit have occurred since 3 years prior 
to the date of the submission of a Notice of Intent (NOi) to be covered under 
this permit. The map must also indicate the locations of all industrial 
activities that are exposed to precipitation, including, but not limited to: 

loading/Unloading areas; waste treatment, storage and disposal locations; 
liquid storage tanks; vent and stacks from cooking, drying and similar 

operations, spoiled product and broken product container storage areas; 

significant dust or particulate generating areas; and any other proc~ssing and 

storage areas expose to storm water. Flows with a significant potential for 

causing erosion shall also be identified. In addition, the site map must identify 

monitoring locations. In addition, the map must indicate the outfall locations 
and the types of discharges contained in the drainage areas of the outfalls. 

The (2) site maps in Appendix B illustrate the facilities structures, overall 

storm water drainage pattern, process water drain layout, industrial activities 

that may be exposed to precipitation, storm water outfalls, the sampling 

site/locations, the flow of the runoff, roof drains and division of the roofing 

areas runoff by outfalls of the facility, storage areas, tank farm located on the 

hillside across the public roadway, the west and east area of dock wharf 

where the handling and the unloading of the fish occur, and Pago Pago Bay 

that receives the storm water runoffs. 

In the event of excess storm water, there is a wastewater drainage ditch 

along the length of the dock area, which drains, into a sump near the 

butchering area. The dock also has an 8-inch berm that prevents any storm 

water or process water from reaching the bay. Any spillage on the dock will 

drain into the sump and be pumped to the wastewater treatment plant. 

Additional description of the eight (8) outfalls and respective drainage areas 

are presented in Table 3. 
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TABLE 2 

OUTFALLS TOTAL AREA (sq. ft.) DESCRIPTION OF DRAINAGE AREA 
001 19,575 Fish Sizing Area, Auto Shop 

002 17,550 Main Road Way, Shipping and Receiving Area, 
Freezer #1 (halfway) 

003 12,150 Ware House #3, Main Road Way 

004 22,950 Freezer #1 and Freezer #2(halfway roof drains), 
(Partial roof drains) Ware House #3 and Ware 
House #2 

005 6,885 Partial Roof drains - Freezer #2 and Ware 
House #2 

006 67,529 Roof drains- MIS, Ware House #1, Fish Meal, 
Busies Unloader, Packing Room (Bathroom), 
Mini Packing Room, Cafeteria 

007 76,500 Roof drains- Main packing Room, Maintenance 
Area, Fish Room, Dock Canopy, Cooling 
Building Freezer #3 

008 70,785 Roof drains- Ware House Dumper, Pet Food, 
Retort, Main Office, Quality Control Offices, 
Boiler, QC Lab 
Employees Parking Lot, Alley #1 (Gate 1) 

OUTFALL #1 

All the runoff in the west alley area from the roofing will drain into the 
downspout located in the middle of the sizing area. The downspout was 
sealed to prevent the process water from the sizing area coming in contact 
with the storm water outfall. The excess rain water from the loading area of 
Shipping and Receiving Area that flows into the auto shop area in the west 
alley will be collected in the waste water drain along the dock area to be 
processed directly in the waste water treatment plant. 

OUTFALL #2 

This is a 4' by 2' concrete outfall that originates from the public roadway and 
extends underneath the west alleyway on the site. It carries runoff from the 
roof drains of shipping and receiving area and loading dock. 

OUTFALL #3 

This storm water outfall originates from the public roadway and runs 
underneath warehouse #3 and cold storage room #1.Since there are no 
connecting points on the site, there is no possibility of process water coming 
in contact with storm water in the outfall . 

.. 
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OUTFALL #4 

This Outfall carries rainwater from the lower roof drains half way around 

Freezer's #2 and #3 and Warehouse #3 and #2. The down spout pipe is located 

between Freezer #2 and #3 which was sealed to prevent process water from 

coming in contact with storm water out fall. 

OUTFALL #5 

The outfall carries rainwater from the roof drains of freezer #2 and warehouse 

#2. Rainwater will drain in the downspout pipe and will go through the 

underground drainage. Seawater pumps are surrounded by 6" by 6" berm to 

prevent process water entering the bay. 

OUTFALL #6 

This outfall starts at the entrance of gate 2; runoff from the public roadway 
will flow in the grating drainage that runs under alley #2. This outfall carries 

rainwater from the roofs that will drain into the downspouts located in the can 

tower, inside packing room across table #7, MIS area, and two downspouts in 

the fishmeal area. All roof downspouts and cross grating areas are sealed to 

prevent process water from inadvertently entering the storm water drains. The 

excess rainwater that will flow into alley #2 will be diverted into the waste 

water drain along the dock area and will be pumped into the sump pit that will 

be processed in the waste water treatment plant. 

OUTFALL#7 

This outfall carries rainwater from the roofs of the packing room. Seals are 

placed around all the downspouts as assurance to prevent process water from 

getting into the storm water. 

OUTFALL #8 

This Existing outfall originates from Samoa Packing's Shipping and Receiving 

area and runs underneath the East Alley, which is a public access road 

between the two canneries. In addition to carrying Samoa Packing truck dock 

water, this outfall also coll~cts roof water from Samoa packing, which runs on 

the alley. Near the boiler area, there is a storm water drain, which connects to 

outfall #8. The CAT Diesel Generator, trash dumpster and retort baskets 

staging area are located in this alley before the storm water grating drainage 
across the boiler area. 
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The Materials that are stored, handled or used on-site and which have the 
potential to be released with storm water discharge are presented in Table 2., 
which are located in the following areas: 

1. The Tank Farm behind the can plant 
2. The Waste Water Treatment Plant 

TABLE 3 

TANKS CAPACITY (GALS.) PURPOSE LOCATIONS 
2 Sovbcan Oil Tanks 42,000 Oil Product Tank Farm 
2 Fuel Tanks 42,300 Diesel Storage Tank Farm 
Water tank 185,000 Fire Fighting Tank Farm 
I Recovered Water Tank 39,700 Retort Recovered Water Tank Farm 
I Surge Tank 200,000 Process Water Waste Water Treatment Arca 
I Sludge Tank 86,000 Collects Sludge from D.A.F. Waste Water Treatment Arca 

I High Strength Tank 200,000 Cookers Juices, Process Waste Water Treatment Area 
Liquor and OAF Sludge 

The integrity of these tanks is checked on a regular basis. Preventive 
maintenance performed on all tanks is documented by the Utilities 
Department and filed by EPA Specialist within the Engineering Department. 

Small quantities of wastewater treatment chemicals such as aluminum sulfate 
and polymer are kept outdoors for immediate use behind the wastewater 
treatment plant. 

In December 1997, a trench drain with sump pump was constructed adjacent 
to the WWTP Chemical Storage to contain any chemical spill that might occur. 

The contents of the trench drain pumped through the feed lines leading to the 
DAF cell for treatment. All the tanks located in Wastewater Treatment Area, in 
the event of any spill will flow directly into the process wastewater drainage 
for treatment. Inspection and Maintenance of the tanks are done routinely; 
operators are working every shift monitoring the levels of the tanks. 

The Tank Farm was constructed with dike area for containment of any 

possible spill of salad oil or.fuel oil. The dike capacity can hold up to 52,200 

gallons of oil. The dike area is regularly checked for possible rainwater build 
up. The rainwater in the containment area will be pump into the sump pit and 
will go to the wastewater treatment plant to be processed. There is no 
possibility of the salad oil and fuel oil to be in contact with storm water 
discharge. 

.. 
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3.2 Inventory of Exposed Materials 

Inventory of Exposed Materials- An inventory of the types of materials handled 

at the site that potentially may be exposed to precipitation. Such inventory 
shall include a narrative description of significant materials that have been 

handled, treated, stored or disposed in a manner to allow exposure to storm 

water between the time of 3 years prior to the date of submission of a Notice 

of Intent (NOi) to be covered under this permit and the present; method and 

location of onsite storage or disposal; materials management practices 

employed to minimize contact of materials with storm water runoff between 

the time of 3 years prior to the date of the submission of a Notice of Intent 

(NOi) to be covered under this permit and the present; the location and 

description of existing structural and nonstructural control measures to 

reduce pollutants in storm water runoff; and a description of any treatment 

the storm water receives. 

Waste Water Treatment Plant 

This area is located in the East Side of the Dock wharf that will receive 

all the process water. The dock from the West Side to the East Side 

was constructed with a wastewater drainage ditch, which drains 

process water into a sump pit along alley 2, near the butchering 

building and will pump directly into the WWTP. The most likely pollution 

that will occur in this area is the possible overflow of treated clean 

water that will flow directly into the wastewater drainage ditch that 

will flow into the sump pit and will be pump into the WWTP for 

reprocessing. Chemical Storage area at the back of the WWTP has a 

slight possibility of spill, however in the event of spill or leak the 

chemicals will flow directly into the trench drainage and will be pumped 

through the feed lines leading to the OAF cell for treatment. Monitoring 
of cleanliness in this area is being maintained. 

Scows (General Trash) 

This dumpster is located along the WWTP. Potential spillage that will 

occur will flow directly into the WWT drainage ditch for treatment. 

General trash includes papers, cardboard, empty drums, cans, wood, 

electrical wiring and .metal. Debris will be washed out after the 

sanitation department dumps the contents of all the scows into the 

container located along the Boiler area that will be hauled to the 

landfill. Empty drums will be cut in half before disposal to avoid any 

occurrence of spill. Color-coding was implemented in disposal; red 

scows designate trash that is limited metals only, empty metal drums 

and cans; the yellow scows cover the paper or cardboard, empty plastic 
drums, wood and ~tc. 
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3.3 Spills and Leaks 

Spills and Leak- A list of significant spills and significant leaks of toxic or 

hazardous pollutants that occurred at areas that are exposed to precipitation 

or that otherwise drain to a storm water conveyance at the facility after the 

date of 3 years prior to the date of the submission of a Notice of Intent (NOi) 
to be covered under this permit. Such list shall be updated as appropriate 
during the term of the permit. 

There have been no spills of any toxic chemicals or hazardous materials that 
discharged to the storm water system or releases of any other substances in 
reportable quantities within the past 3 years. All reports regarding past 
incident are kept on file in the Engineering Department. 

3.4 Sampling Data 

Sampling Data- a summary of existing discharge-sampling data describing 

pollutants in storm water discharges from the facility, including a summary of 
sampling data collected during the term of this permit. 

This Facility is not required to conduct laboratory analysis of storm water 

under the MSGP, so no sampling data is available. 

3.5 Summary of Potential Pollutant Sources 

Summary of Potential Pollutant Sources- the description of potential pollutant 

sources culminates in a narrative assessment of the risk potential that the 

industrial activities, materials, and physical features of the site, as identified 
in Xl.3.a. (2)(a) (drainage), pose to storm water quality. The description shall 

specifically list any significant potential source pollutants at the site and for 

each potential source, any pollutant or pollutant parameter (e.g., biochemical 

oxygen demand, oil and grease, etc.) of concern shall be identified. 

In addition to food and kindred products processing-related industrial 

activities, the plan must also describe application/ storage of pest control 

chemicals (e.g., rodenticide·s, insecticides, fungicides, and others) used on 

plant grounds, including a description of pest control application and chemical 

storage practices. 
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A listing of potential pollutant sources is listed in Table 4. Inspection of the 
potential areas that pollutant sources may be released in significant 

quantities has been evaluated. The amount of pollutant that was considered 
to be in significant quantities will depend upon the type of materials or 

activity the facility used. The ranking of risk potential for pollutants to be 

present in significant quantities in the storm water discharge is determined by 

applying a series of criteria to each potential pollutant source. The criteria are 
as follows: 

• Presence of materials in significant quantities exposed to storm 

water; 

• The potential of exposure through spills or leaks; 

• Existing structural control ( e.g. berms and cover) and non-structural 

controls (e.g. housekeeping and materials management practices); 

• Whether the materials are mobile; 

• The distance and accessibility to the storm water conveyance 

system (i.e. Can the material be contained and cleaned up prior to 
entering the storm drain system?) 

Using these criteria the following risk classifications were determined: 

"None" 

"Low" 

"Medium" 

"High" 

Star-Kist Samoa, Inc 

-Pollutant is not present in significant quantities, or 
significant quantities are not exposed to storm water, nor 
do they have the potential for exposure to storm water 

through leaks or spills, 

-Significant quantities of pollutant are only exposed to 
storm water by leaks or spills, and structural controls are 
adequate to prevent contamination of storm water; 

-Significant quantities of the materials are exposed to 
storm water and structural controls are adequate to 

prevent contamination of storm water, or significant 

quantities of pollutant are only exposed to storm water 

through leaks and spills and structural controls are 

ineffective in preventing contamination of the storm water; 

-Significant quantities of the materials are exposed to 

storm w.ater and structural controls are inadequate to 
prevent contamination of storm water, includes areas with 
evidence of historical spills • 

.. 
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An evaluation of the risk of storm water contamination and potential pollutant 

from each key area of the facility is presented in Table 4. 

Table 4 

Significant Materials Description Potential Risk 
or Industrial Pollutants 

Activities 
Waste Water Treatment -Oil/Water Separator Oil & Grease, pH, Low* 
Plant covered BOD, Water 

-Wetwell- Possible overflow Treatment Chemicals 
of treated clean water will go 
to the outfall line. 
-Chemical Storage Arca-
Spill/leak will flow into the 
trench drainage and will be 
pumped through the feed 
line leading to the DAF cell 
for treatment. 

Scows (general trash) Potential spillage will flow Oil & Grease, BOD, Low* 
Alley 1- WWTP directly into the wastewater TSS 

drainage ditch for 
treatment. 
-Empty chemical drums will 
be cut into half before 
disposal. 
-Clean up is maintained 
everyday. 

Ammonia Condenser and -Ammonia Condenser and pH, BOD, Toxic Low* 
Receiver Receiver is covered. Chemicals 

-Round the clock operators 
are monitoring the area 
regularly and trained 
responder in case of leakage 
or spill. 

Diesel Fuel tanks (2) -Potential spillage during Oil Low 
delivery; standby operator 
during delivery. 
-Possible for leakage of the 
tank, oil spill will flow into 
the wastewater drainage 
ditch. 

Boiler Stacks -Stacks with cap Shoat, Oil, Fuel Low 
- No pollutant residue 
present 

Trash Dumpster (general -Potential spillage will flow OIL & Grease, BOD, Medium* 
trash) Alley 1- WWTP directly into the wastewater TSS 

drainage ditch. 
-Everyday clean up. 
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CAT Diesel Generator -Double wall metal tank. Oil Low 
-Potential spillage during 
delivery; standby operator 
during deliverv. 

Retort Baskets -Everyday maintenance of Metal Low 
cleanliness in the area 
-Disposal of deteriorating or 
rusty basket is implemented. 

Oil Unloading Arca -Potential spillage during Oil &Grease Low* 
delivery; standby operator 
during delivery. 
-Inspection of all pipes and 
pumps for potential leak. 
-Daily pumping of water 
from the containment pit. 

Transformer I -MIS -Spills/leaks possible; flow Oil Low* 
Building through the waste water 

drainage ditch 
Transformer 2 -Safety and -Spills/leaks possible; flow Oil Low* 
Health Office through the waste water 

drainage ditch 
Dumpster (general trash) -Potential spillage will flow Oil &Grease, BOD, Medium* 

directly into the wastewater TSS 
drainage ditch. 
-Everyday clean up. 

Auto Shop - oil in concrete -Potential spills from the Oil & Grease Low* 
forklift machinery will flow 
directly into the wastewater 
drainage ditch. 
-Routine clean up arc 
maintains everyday. 

Dock Wharf- fish handling -The process water from the BOD, TSS, Oil & Low* 
west to east area of the dock Grease, Metal 
wharf will flow directly into 
the wastewater drainage 
ditch. 
-Routine clean up are 
maintained everyday. 
-8-inch high berm located 
along the dock area to 
prevent process water from 
flowing directly into the bay 
area. 

Roof Top Ammonia Line -Welded insulated Pipe. pH, BOD, Toxic Low 
-The possibility of a spill is Chemicals 
minimal. 
-Trained operator will 
respond immediately in the 
event of leak from the 
ammonia line. 

Legend: 

* - All water \\·ill l1o\\'~to wnstc water system water treatment plant. 
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SECiih~~jj 
4.0 Measures and Controls 

Measures and Controls. Each facility covered by this permit shall develop a 

description of storm water management controls appropriate for the facility, 

and implement such controls. The appropriateness and priorities of controls in 

a plan shall reflect identified potential sources of pollutants at the facility. 

The description of storm water management controls shall address the 

following minimum components, including a schedule for implementing such 

controls: 

Controls for storm water management regarding the various pollution sources 

were described in the above section. In addition general best management 

practices, preventive maintenance, and spill prevention and response 

procedures, periodic inspections, and training are described in this section. 

4.1 Good Housekeeping 

Good Housekeeping- Good housekeeping requires the maintenance of areas 

that may contribute pollutants to storm water discharges in a clean, orderly 

manner. 

As part of the Ongoing SWPPP, the Team will ensure that the following 

day to day good housekeeping practices are maintained at all times: 

• The U.S. Department of Agriculture requires food processing 

facilities to maintain a high degree of cleanliness; in compliance 

with this requirement the production department is doing the clean 
up of all the production area after last production of the day. 

• Process wastewater inside and outside the facility is discharged 

into Wastewater drainage ditch for processing. 

• Chemicals are stored in a safe, neat and orderly manner in all 

designated area for storage. Inspection of these chemicals is 

routinely done to prevent spills. 

• Any spill is promptly removed. There is a minimum accumulation of 

liquid and solid chemicals on the ground or floor in a building. A spill 

response team has been established and trained to contain and 
clean up all spills of materials that may be hazardous or release 

pollutants to storm water. 

~ 
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• Proper disposal of empty drums is well maintained; cutting of all the 

drums in half before disposing is implemented to prevent any 
residual material and possible spill. 

• Significant materials are stored indoors and under cover. 

• Standard operating procedures have been established for: 

Monitoring connection and equipment operations during delivery 

of bulk materials to prevent spills; 

SPCC Plan is well maintained in this facility in accordance with 

the response and clean up procedure of any spill of hazardous 

chemicals. 

• Periodic inspections of all the areas that have the possible potential 

to be a pollutant sources. 

• Periodic dry and wet period inspections will be conducted to identify 
any threats to storm water quality with appropriate follow up to 
prevent release of pollutants. 

• Training of team member for spill response and good housekeeping 
are done annually. 

• Employees are encouraged to maintain interest in good 

housekeeping 

4.2 Preventive Maintenance 

Preventive Maintenance- a preventive maintenance program shall involve 

timely inspection and maintenance of storm water management devices (e.g., 

cleaning oil/ water separators, catch basins) as well as inspecting and testing 

facility equipment and systems to uncover conditions that could cause 

breakdowns or failures resulting in discharges pollutants to surface waters, 

and ensuring appropriate maintenance of such equipment and systems. 

The plant also conducts the following detail inspections of the storm water 

management devices that requires periodic inspection and maintenance: 

• Monthly inspections of all the pipes and tanks for leakage and 

deterioration. 

• Routine inspection and clean up of all the equipment, drains, sump 

pit and the area in the wastewater treatment plant. 

• Inspections of roof top equipment such as gutters, drains and 

downspout pipes are being done routinely. 

• Storage and servicing of other plant equipment including forklifts 
and batteries indoors. 
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4.3 Spill Prevention, Response, and Reporting 

Spill Prevention and Response Procedures- Areas where potential spills that 

can contribute pollutants to storm water discharges can occur, and their 

accompanying drainage points shall be identified clearly in the storm water 
pollution prevention plan. Areas that must be identified should include 

loading/unloading stations, outdoor storage areas, and waste management 
areas exposed to storm water. Where appropriate, specifying material 

handling procedures, storage requirements, and use of equipment such as 
diversion valves in the plan should be considered. Procedures for cleaning up 

spills shall be identified in the plan and made available to the appropriate 

personnel. The necessary equipment to implement a clean up should be 

available to personnel. 

Pursuant to the requirements of the Oil Pollution Prevention Act and 40 CFR 

Part 112, a Spill Prevention Control and Countermeasure Plan has been 

developed for the facility. The plan describes in detail practices and 

procedures to be used to prevent and respond to spills of any hazardous 

materials and chemicals. Spill Prevention Control and Countermeasure Plan is 

available in the Engineering Department. 

Star-Kist Samoa does not meet the eligibility requirements of Section 112(r) of 
the Clean Air Act. The facility has developed and implemented an Ammonia 

Management Program, however, to manage potential hazards of the ammonia 

refrigeration system. 

Spill Response Team 

A Spill response team has been organized and trained. Team members listed 

in Table #5. 

Table 5 

Name Department Position 

Phil Thirkell Overall Plant Manager 
Lance Ihaka Engineering Maintenance Manager 
Joe Carney Engineering Utilities Department Head 
Sonny Thompson Safety and Health Safety and Health Manager 
Eric Johansson Engineering Utilities Supervisor 
Compressor & Engineering Operators/Responder 
WWTP Operators 
Safety Champion Alf Department Responder 
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All trained Hazardous Materials Technicians are the responsible team 
members to provide initial response and assessment of spills. Depending on 

the type of materials and associated hazard. the spill response team will call 

for assistance from local emergency response teams. 

Potential Spill Areas 

The most probable locations where spills may occur are located in the 

following areas: all the chemical storage areas, all the possible areas that 

potential pollutants are available, and nearly anywhere on site. Response 

procedures are clearly defined. Response equipment and supplies are 

maintained readily available on hand. Generally spills are contained and 

cleaned up as quickly as possible, but with due consideration for safety of 

response personnel. 

Materials Handling Procedures 

Most Chemicals and materials brought into the facility are unloaded using 

forklift trucks. The operators exercise skill and care when handling such 

materials; they are trained and will undergo appropriate testing before they 

will be given the task to be a forklift driver. Delivery trucks are always backed 

up flush to the loading dock for safe access. 

Storage Requirements 

All the chemicals and most of the materials in use are stored inside the plant. 

Materials that are stored outside are kept covered. 

Clean up Equipment and Procedure 

Clean up equipment and absorbent materials are kept in the stockroom. In the 

event of a spill, the personnel will follow the manufacturer's guidelines on spill 

clean up. 

Record Keeping and Reporting of Spill 

Records of spills through formal reports are maintained for internal review at 

the Engineering Department by plant management and coordination with the 

EPA. Government and Environmental Agencies are notified immediately if a 

spill reaches the Pago Pago Harbor. Under CERCLA the release into the 

environment of more than a listed reportable quantity (RQ) of certain 

hazardous chemicals within a 24-hour period must also be reported 

immediately to the National Response Center. The center can be reached at: 

* National Respon~e Center Hotline 800-424-8802 

Star-Kist Samoa, Inc 16 02/05/2001 



STORM WATER POLLUTION PREVENTION PLAN 

The following hazardous chemicals from the CERCLA list are used at this 

facility in sufficient quantities that a spill could possibly exceed the 

reportable quantity as listed in Table 6: 

Table 6 

Hazardous Substance Reportable Quantity 

(Pounds) 

Anhydrous Ammonia 100 

Chlorine 10 

Oil Spill into navigable waters 

The following information must be provided when reporting a 
spill: 

1. Name, address and telephone number of person 
reporting; 

2. Name, address and telephone number of person 

responsible for the discharge or release, if known; 

3. Date and time of the discharge or release; 

4. Type or name of substance discharged or released; 

5. Estimated amount of the discharge of release; 

6. Location or address of discharge or release; 

7. Source and cause of the discharge or release; 

8. Size and characteristics of area affected by the 

discharge or release; 

9. Containment and clean up actions taken to date; 

1 O. Other persons or agencies contacted; 

11. Corrective action taken. 

In the event of emergencies related to chemical spills, the following persons 

are to be notified: 

• Star-Kist Samoa Officials: 

Phil Thirkell 

Lancelhaka 

Joe Carney 

Sonny Thompson 

Star-Kist Samoa, Inc 

General Manager 

Maintenance Manager 

Utilities Department Head 

Safety and Health 
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4.4 

• Government Officials: 

Ms. Sheila Weigman ASEPA, Program Adviser 
Mr. Peter Peshut Manager, Technical Service Program 

• For corporate assistance or advice regarding spill response 

procedures contact: 

John Brown (208) 383-6557 

Inspection 

Inspections- In addition to the comprehensive site evaluation required under 

Part XI.U.3.a (4) of this section, qualified facility personnel shall be identified 

to inspect designated equipment and areas of the facility. At a minimum, the 

following areas, where the potential for exposure to storm water exists, must 

be inspected on a regularly scheduled basis: loading and unloading areas for 

all significant materials; storage areas, including associated containment 

area; waste management units; vents and stack emanating from industrial 

activities; spoiled product and broken product container holding area; animal 

holding pens; staging areas; and air pollution control equipment. A set of 

tracking or follow-up procedures shall be used to ensure that appropriate 

actions are taken in response to the inspections. Records of inspections shall 

be maintained. Based on the results of the inspection, the description of 

potential pollutant sources and pollution prevention measures and controls 

identified in the plan shall be revised as appropriate with 2 weeks of such 

inspection and shall provide for implementation of any changes to the plan in 

a timely manner, but in no case more than 12 weeks after the inspection. 

A formal site inspection shall be conducted annually by a member of the 

Storm Water Pollution Prevention Team to verify that the descriptions of 

potential pollutant sources are accurate. Records documenting significant 

observations made during the annual site inspection and corrective actions 

resulting from the inspection will be retained as part of the SWPPP. 

Aside from the Annual site inspection, potential sources of storm water 

pollution will be inspected periodically according to the schedule in Table 7. 
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Table 7 

AREA RESPONSIBLE DEPARTMENT FREQUENCY 
Waste Water Treatment Plant Utilities Department Daily 

Scows (General Trash) WWTP Sanitation Department Daily 

Ammonia Condenser and Utilities Department Daily 
Receiver 
Diesel Fuel Tanks (2) Auto Shop Department Weekly 
Trash Dumpster (General Trash) Sanitation Department Daily 
WWTP 
Boiler Stacks Utilities Department Monthly 
CAT Diesel Generator Auto Shop Department Weekly 
Retort Basket Retort Department Daily 
Oil Unloading Area Utilities Department Daily 
Transformer 1- MIS Building Electrical Department Monthly 
Transformer 2- Safety and Electrical Department Monthly 
Health Office 
Dumpster (General Trash) Sanitation Department Daily 

Auto Shop- oil in concrete Auto Shop Department Daily 
Dock Wharf- fish handling East Side- Production Department Daily 

West Side-Fleet Department 
Roof Top Ammonia Linc Utilities Department Monthly 

Designated departments are responsible in maintaining the good 
housekeeping in areas, which potential sources of storm water pollution might 
occur. In the event that a major pollutant source is noticed in the inspection, 
the team member will notify immediately his Department supervisor about the 
incident. The supervisor will notify team leader and the spill prevention team 
and immediate response will be taken. 

4.5 Training 

Employee Training- Employee training programs shall inform personnel 
responsible for implementing activities identified in the storm water pollution 
prevention plan or otherwise responsible for storm water management at all 
levels of responsibility of the components and goals of the storm water 
pollution prevention plan. Training should address topics such as spill 

response, good housekeeping, material management practices, 
unloading/loading practices, outdoor storage areas, waste management 
practices, pest control, and· improper connections to the storm sewer. At a 
minimum, this training must be provided annually. The pollution prevention 
plan shall identify frequencies and approximate dates for such training. 

~ 
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Members of the storm water pollution prevention team and other key helpers 
will be trained at least annually. New members of the team will receive 

orientation upon assignment to the team. Generally the training will involve: 

• Review and updating of the pollution prevention plan. 

• Formal presentation of storm water pollution prevention principles 

and practices which may include: 

Pollution control laws and regulations 

Good housekeeping and materials management practices 

Preventative maintenance of equipment and structures that may 

effect storm water quality 

Inspection and reporting procedures including visual recognition 

of storm water pollution indicators 

Pollution prevention measures 

• Periodic training and certification of spill response team members 

• The training format may involve a video to demonstrate storm water 

pollution prevention practices and procedures 

All Training attendance records will be documented in the SWPPP records. 

4.6 Record Keeping and Internal Reporting 

Record keeping and Internal Reporting Procedures- A description of incidents 
(such as spills, or other discharges), along with other information describing 

the quality and quantity of storm water discharges shall be included in the 

plan required under this part. Inspections and maintenance activities shall be 

documented and records of such activities shall be incorporated into the plan. 
Ineffective BMP's must be recorded and the date of their corrective actions 

noted in the plan. 

All records pertaining documentation of the inspection and 

maintenance activities, evaluation and correction of BMP's related to 

the storm water pollution prevention plan will be retained in a master 

file maintained by the EPA Specialist in the Engineering Office. 

4. 7 Sediment and Erosion Control 

Sediment and Erosion Control- The plan shall identify areas which, due to 

topography, activities, or other factors, have a high potential for significant 

soil erosion, and identify structural, vegetation, and /or stabilization measures 

to be used to limits erosipn. 
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4.8 

There are no areas in the facility, which can be highly susceptible for 
erosion, except the Tank Farm, which has a small-elevated area that 

vegetation is maintained. In the event soil must be exposed for either 
routine maintenance or construction that erosion might be possible, 

appropriate measures will be take to prevent erosion and discharge of 

sediment in the storm water outfall. The following BMP's will be applied 

to the area: 

1. Minimize the exposure of disturbed area. 
2. Divert drainage from the adjacent areas. 

3. Use swales, barriers, and netting to capture sediment. 

Management of Runoff 

Management of Runoff- the plan shall contain a narrative consideration of the 

appropriate of traditional storm water management practices (practices other 

than those which control the generation or source(s) of pollutants) used to 

divert, infiltrate, reuse, or otherwise manage storm water runoff in a manner 

that reduces pollutants in storm water discharges from the site. The plan shall 
provide that measures that the permittee determines to be reasonable and 

appropriate shall be implemented and maintained. The potential various 

sources at the facility to contribute pollutants to storm water discharges 

associated with industrial activity [see Parts 4.2.4 and 6.U.4 of the MSGPfor 

descriptions of potential pollutant sources] shall be considered when 

determining reasonable and appropriate measures. Appropriate measures or 

equivalent measures may include: vegetative swales and practices, reuse of 

collected storm water (such as for a process or as irrigation sources), inlet 

controls (such as oil/water separators), snow management activities, 

infiltration devices, and wet detention/retention devices. 

During 1992 and in anticipation of the storm water general permit, Star-Kist 

Samoa, Inc. undertook some major structural modification to ensure that the 

process water does not come into contact with the storm water. New gutters 

for rainwater have been installed along the roofs throughout the plant. All the 

gutters are connected to the sealed downspouts that will flow directly into the 
outfall. Maintenance of Roof Gutters is being done by the General 

Maintenance Department. In the event of excess rainfall an overflow will go 
directly into wastewater dr-:1inage ditch along the East to the West side of the 

Dock area and the 8-inch berm is use to block the water from flowing directly 

into the bay. The waste drainage ditch is adjacent to the sump pit that will 

pump directly into the wastewater treatment plant for treatment. The treated 

clean water from the wet well after process in the wastewater treatment 

plant will go to the outfall line and be discharged under the facility's NPDES 
permit. 

~ 
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4.9 Non-storm water Discharges and Certification 

All discharges authorized by the MSGP shall be composed entirely of storm 

water. According to Parts 1.2.2.2 and 6.U.3.1 of the MSGP, discharges of non­

storm water including boiler blowdown, cooling tower overflow and blowdown, 

ammonia refrigeration purging, and vehicle washing/clean-out operations are 

specifically prohibited. However, certain non-storm water discharges, which 

are listed below, are authorized under the permit. 

4.9.1 Non- Storm Water Certification 

The plan shall include a certification that the discharge has been tested or 

evaluated for the presence of non-storm water discharges. The certification 

shall include the identification of potential significant sources of non-storm 

water at the site, a description of the results of the test and/or evaluation for 
the presence of non-storm water discharge, the evaluation criteria or testing 

method used, the date of any testing and/or evaluation, and the onsite 

drainage points that were directly observed during the test. Certifications 

shall be signed in accordance with Part 9. 7 of this permit. Such certifications 

may not be feasible if the facility operating the storm water discharge 

associated with industrial activity does not have access to an outfall, 

manhole, or other point of access to the ultimate conduit which receives the 

discharge. In such cases, the source identification section of the storm water 

pollution prevention plan shall indicate why the certification required by this 

part was not feasible, along with the identification of potential significant 

sources of non-storm water at the site. A discharge that is unable to provide 

the certification required by this paragraph must notify the director in 

accordance with Part 4.4.1.3 of this permit. 

4.9.2 Authorized Non-Storm Water Discharges 

(ii) Except for flows from fire fighting activities, sources of non-storm water 

listed in Part 1.2.2.2 (Allowable Non-storm Water Discharges) of this permit 

that are combined with storm water discharges associated with industrial 

activity must be identified in the plan. The plan shall identify and ensure the 

implementation of appropriate pollution prevention measures for the non­

storm water component(s) of the discharge. 

The facility at present has only Air Conditioning Condensate as non-storm 

water discharges in compliance with the SWPPP and applicable monitoring 

requirements. A small qu~ntity of condensate from compressor and air 
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conditioners is discharged directly into the roof gutters and it will drain into 

the sealed downspouts that are connected into the outffalls. 

4.9.3 Failure to Certify 

Any facility is unable to provide the certification required (testing for non­

storm water discharges), must notify the Director 180 days after submitting 

an NOi to be covered by this permit. If the failure to certify is caused by the 

inability to perform adequate tests or evaluations, such notification shall 
describe: the procedure of any tests conducted for the presence of non-storm 
water discharges; the results of such test or other relevant observation; 
potential sources of non-storm water discharges to the storm sewer; and why 

adequate tests for such storm sewers were not feasible. Non-storm water 
discharges to waters of the United States that are not authorized by an NPDES 

permit are unlawful and must be terminated. 

Other than the above referenced authorized discharge of non-storm water 
there are no other unauthorized discharge from the facility. 

5.0 Comprehensive Site Compliance Evaluation 

Comprehensive Site Compliance Evaluation. Qualified personnel shall conduct 

site compliance evaluations at appropriate intervals specified in the plan, but 

in no case less than once a year. Where compliance evaluation schedules 

overlap with inspections required under Part 4.2.7.2.1.5 of this section, the 

compliance evaluation may be conducted in place of one such inspection. 

Such evaluations shall provide: 

5.1 lnsJ!ection 

Areas contributing to a storm water discharge associated with industrial 

activity shall be visually inspected for evidence of, or the potential for, 

pollutants entering the drainage system. Measures to reduce pollutant loading 
shall be evaluated to determine whether they are adequate and properly 

implemented in accordance with the terms of the permit or whether additional 

control measures are need~d. Structural storm water management measure, 

sediment and erosion control measures, and other structural pollution 

prevention measures identified in the plan shall be observed to ensure that 

they are operating correctly. A visual inspection of equipment needed to 

implement the plan, such as spill response equipment, shall be made. 
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Once a year a comprehensive site compliance evaluation (CSCE) will be 
conducted. This frequency is considered sufficient for this site to ensure an 

appropriate level of storm water pollution prevention. During the evaluation 

the site will be inspected and all the elements of the storm water pollution 
prevention plan will be reviewed. A checklist to guide the CSCE is formulated. 

5.2 Plan Up_date 

Based on the results of the evaluation, the description of potential pollutant 

sources identified in the plan in accordance with Part 4.2.4 and 6.U.4.2 

(description of Potential Pollutant Sources) of this permit and pollution 

prevention measures and controls identified in the plan in accordance with 

paragraph 4.2. 7 (Measures and Controls) of this permit shall be revised as 

appropriate within 2 weeks of such inspection and shall provide for 

implementation of any changes to the plan in a timely manner, but in no case 

more than 12 weeks after the inspection. 

The SWPP Team will review the findings of the comprehensive site evaluation 

and update the plan as appropriate to enhance pollution prevention measures 
and controls within the required time frame. 

5.3 Comprehensive Site Evaluation Report 

_A report summarizing the scope of evaluation, personnel making the 
evaluation, the date(s) of the evaluation, major observation relating to 
implementation of the storm water pollution prevention plan, and actions 

taken in accordance with Part 4.9.4 of the permit shall be made and retained 
as part of the storm water pollution prevention plan for at least 3 years from 

the date of the evaluation. The report shall identify any incidents of 
noncompliance; the report shall contain a certification that the facility is in 

compliance with the storm water pollution prevention plan and this permit. 

The report shall be signed in accordance with Part 9. 7 (Signatory 

Requirements) of this permit. 

The comprehensive site evaluation will be conducted according to the 

checklist. The following information will be included in the summary report: 

" 

Star-Kist Samoa, Inc 24 02/05/2001 



STORM WATER POLLUTION PREVENTION PLAN 

• Date of the evaluation 

• Scope of the evaluation 

• Persons participating in the evaluation 

• Summary of major observations 

• Evidence of un-authorized non-storm water discharge 
• Review of monitoring records for the past year 

• Incident of non-compliance 

• Corrective actions taken 

• If appropriate, a certification of compliance 
• Appropriate signature. 

After thorough evaluation of the CSCE report, it will be distributed to the 

SWPPP team for follow-up and implementation of the corrective actions. The 

latest CSCE will be the guide for the following site inspection, if the 

implementation and the corrective action were being done. 

5.4 Scope of Comprehensive Site Evaluation 

The storm water pollution prevention plan must describe the scope and 

content of the comprehensive site evaluation that qualified personnel will 

conduct to (1) confirm the accuracy of the description of potential source 

contained in the plan, (2) determine the effectiveness of the plan, and (3) 

assess compliance with the terms and conditions of the permit. The individual 

or individuals who will conduct the evaluations must be identified in the plan 

and should be members of the pollution prevention team as identified in Part 

4.2.1 (Pollution Prevention Team) of this permit. 

The Comprehensive Site Compliance Evaluation (CSCE) will be conducted by 

at least two members of the storm water team, consist of EPA Specialist and 

the Supervisor of the Utilities Department. Team members conducting the 

audit must have received the formal annual storm water training. If possible 

the corporate environmental engineer will participate in the audit. 

The CSCE will encompass a.II elements of the SWPPP as outlined in the CSCE 
checklist in Appendix E and will be relevant to the following concerns: 

• Confirm the accuracy of the facility description contained in the 
SWPPP 

• Determine the effectiveness of the plan 

• Assess compliance with the terms and conditions of the permit. ,. 
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6.0 Numeric Effluent Limitations 

There are no additional numeric effluent limitations beyond those described in 

Part 5 of this permit. 

This facility is not required to conduct any laboratory analysis of storm water 

under the MSGP, so no effluent limits specific to this facility and no sampling 

data is available. 

7 .0 Monitoring and Reporting 

This facility is not required in either category of facilities to sample and test storm 
water under Sector U of the MSGP. Therefore no analytical test will be conducted 
on storm water samples. Since no analytical testing is required for storm water 
samples, no monitoring reports need to be submitted, however Quarterly Visual 
Examination of Runoff Quality is required to be performed by a trained qualified 
team member, the result of this test is not required to be submitted but it will be 
maintained in the master file in the Engineering Department to be available in 
terms of evaluation of the facilities storm water pollution prevention plan. 

7.1 Procedure for Visual Examination of Runoff Quality 

Examination shall be made of a grab sample collected within the first 30 

minutes (or as soon thereafter as practical, but not to exceed 1 hour) of when 
the runoff begins discharging. The examinations shall document observations 

of color, odor, clarity, floating solids, settled solids, suspended solids, foams, 

oil sheen, and other obvious indicators of storm water pollution. The 

examination must be conducted in a well-lit area. No analytical test is 
required to be performed on the samples. All such samples shall be collected 

from the discharge resulting from a storm event that is greater than 0.1 inches 

in magnitude and that occurs at least 72 hours from the previously 

measurable (greater than 0.1 inch rainfalls) storm event. Where practicable, 

the same individual should carry out the collection and examination of 

discharges for entire permit area. 

The facility has eight (8) outfalls that discharge storm water directly into Pago 
Pago Bay; all the outfalls and sources pollution area are described in Section 

3.1 in this plan in more detail. During visual examination of storm water 
quality, only one of the outfalls with the same flow location will be sampled as 

representative of all the outfalls. Collection of samples for quarterly visual 
examination will be done in the various locations describe below: 
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• Both outfalls #2 and #3 can be impacted by industrial activity and 
will be sampled for visual inspection. Collection of samples in 

Outfall #3 will be done in the catch basin grating located in the main 
highway. All the rainfalls from the north area of the facility s covered 

under this sampling location. 

• Outfalls #3, #4, #5, #6, #7 will be impacted together because all the 

outfalls have substantially identical flow. Collection of samples will 

be done in outfall #5 in an open downspout pipe, this samples 

consist of all the runoff drains from the roofing of the facility. 

• Outfall #8 will be the third sample area located in the Alley 1. The 
same procedure of collection will be done; collection of samples will 

be done in the open grating located behind the retort area. 

The checklist that was formulated for physical examination of runoff is 

included in Appendix F. The members of the team, which consist of 

Wastewater operator and the Wastewater hourly supervisor, will perform the 

task. A grab sample from each outfall will be collected in a clean beaker. The 
samples will be representative of the water from the outfalls. The Wastewater 

laboratory technician will inspect the collected water. 

Each sample will be examined in a well-illuminated area. The sample will be 

inspected for the presence of each of the following indicators of storm water 

pollution. 

• Odor 

• Color 

• Clarity 

• Floating solids 

• Settle Solids 

• Suspended solids 

• Foam 

• Oil sheen 

Before sampling the responsible person will consider recent and current 

rainfall events. A sample of runoff for a visual inspection will be taken only 

under the following conditions: 

• The time since the last measurable rainfall event exceeds 72 hours; 

• The rainfall from the sampled storm events exceeds 0.1 inches 
• The sample is collected within 30 minutes of when runoff 

commences. 
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If the sample indicates the presence of pollutant, the sampler will survey the 

drainage area to determine the source of the pollutants. If possible the source 

of pollutants should be removed or eliminated. 

The examination checklist will be completed to document the findings and 

any actions taken to reduce or eliminate pollutants. The report will be filed 

with records related to the pollution prevention plan. The report shall include 
the examination date and time. 

7.2 Quarterly Visual Examination of Runoff Quality 

Quarterly Visual Examination of Storm Water Quality. Facility shall perform 
and document a visual examination of a storm water discharge associated 

with industrial activity from each outfall, except discharges exempted below. 
The examination(s) must be made at least once in each of the following 3 

months periods January through March, April through June, July through 

September, and October through December. The examination shall .be made 

during daylight hours unless there is insufficient rainfall or snowmelt to 

produce a runoff event. 

• January-March 

• April-June 

• July-September 

• October-December 

The visual examination will be made during daylight hours if there is sufficient 

rainfall to produce a runoff event. If there is insufficient rainfall during daylight 

hours the sample will be collected after dark, but only if there is no risk to the 

safety of the sampler. If no visual examination is possible during any 

particular quarter due to any circumstances or unsafe condition, the inspector 

will document the reasons. 

7 .3 Visual Examination Documentation 

Visual examination reports must be maintained on site in the pollution 

prevention plan. The report shall include the examination date and time, 

examination personnel, the nature of the discharge (including observations of 

color, odor, clarity, floating solids, settled solids, suspended solid, foam, oil 
sheen, and other obvious indicator of storm water pollution) and probable 

sources of any observed ..:;torm water contamination. 
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All the documented visual examination every quarter will be reported to the 
Team leader and then EPA Specialist will file it in the Engineering Office. 

7.4 Multiple Outfalls 

When a facility has two or more outfalls that, based on a consideration of 

industrial activity, significant materials, and management practices and 

activities within the area drained by the outfall, the permittee reasonably 

believes discharge substantially identical effluents, the permittee may collect 

a sample of effluent of one of such outfalls and report that the examination 

data also applies to the substantially identical outfall(s) provided that the 

permittee includes in the storm water pollution prevention plan a description 
of the location of the outfalls and explains in detail why the outfalls are 

expected to discharge substantially identical effluent. In addition for each 

outfall that the permittee believes is representative, an estimate of the size of 
the drainage area (under 40 percent), medium (40 to 65 percent), or high 
(above 65 percent) shall be provided in the plan. 

The facility has eight (8) outfalls that discharge storm water directly to Pago 
Pago Bay. All the runoff will drain into the gutters and sealed downspout are 

constructed in different areas. Section 3 in this plan explains each outfall in 
detail. Outfall #2 and #3 will be impacted into one sample area, which is 
outfall #3 grating drainage along the high way. Outfalls #1, #4, #5, #6, #7 will 

be impacted and only one sample will be collected in outfall #5. Outfall #8 

sample will be done in an open grating behind retort area. 
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8.0 Storm Water Pollution Prevention Plan Certification 

Signature/Location. The plan shall be signed in accordance with Part 9. 7 

(Signatory Requirements), and be retained onsite at the facility that generates 
the storm water discharge in accordance with Part 8 (Retention of Records) of 

this permit. For inactive facilities, the plan may be kept at the nearest office 
of the permittee. 

Per the requirements of U.S. Environmental Protection Agency Multi-Sectoral 
General Permit, Sector U, I am the authorized representative responsible for 
compliance of this facility under this storm water permit. I certify under penalty of 
the law that this document and all attachments were prepared under my direction 
or supervision in accordance with a system designed to assure that qualified 
personnel properly gathered and evaluated the information submitted. Based on my 
inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information submitted. The information to the best of 
my knowledge and belief, true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information, including the possibility of 
fine and imprisonment for knowing violations. 

Authorized Representative: 

Mr. Phil Thirkell 
Plant Manager 

tar-Kist Samoa, Inc. 

Signatu~ 
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STAR-KIST SAMOA, INC. PAGO PAGO, AS 

STORM WATER POLLUTION PREVENTION PLAN 

QUARTERLY VISUAL EXAMINATION OF STORM WATER DISCHARGE 

Inspection Period: Jan-Mar ___ Apr-Jun ___ Jul-Sep ____ Oct-Dec 
Date: _____ _ Rainfall Start Time: ___ _ Time of Sample: ____ _ 

Conditions for Inspection 

• Storm event exceeds 0.1 inches of precipitation 
• At least 72 hours since the previous storm event (exceeding 0.1 inches) 

• Sample within the first 30 minutes (but not to exceed 1 hour) of runoff commencing 
• Lighting is adequate for visual inspection 

• Grab Sample 

Observations-Examine Samples For 

Color 
__ Floating Solids 

Foam 

Response Required 

Odor 
__ Suspended Solids 

Oil Sheen 

__ Clarity 

Settled Solids 

__ For each visual indication of pollutant identify and eliminate probable 

sources. 
__ Complete this form and retain in SWPPP compliance file. 

OUTFALL II OBSERVATION II CORRECTIVE ACTION 

002 & 003 II II 
001, 004, 

I II 
005,006 & 

007 

008 II II 

If no quarterly inspection is possi~le, document reasons: 

~ 

Inspector: Name 
Signature 
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Star-Kist Samoa, Inc. Pago Pago, American Samoa 

STORM WATER POLLUTION PREVENTION PLAN 

ANNUAL COMPREHENSIVE SITE COMPLIANCE EVALUATION 

Date of Inspection: ________ _ 

Participant: __________ _ 

Area of Inspection Standard and/or Observations and Date of 

Control Procedures Recommendations Correction 

All outside areas General good 

and roofs housekeeping is 

practice 

Access roads and - Spills of waste 
receiving areas materials are clean 

up. 

- Spills of oil and fuel 

are cleaned up or not 

evident 

Dumpster Areas Debris and spillage 

are cleaned up. 

Empty drums -Cleaned up the area 

-Cut into half before 

disposal 

Chemical storage -No visible evidence of 

spills and leaks 

-Spills and leaks are 

cleaned up 

-Covered properly 

-Stored in orderly 

manner with pallet 
-Protected with 

secondary 

containment 

Ammonia -Any contaminated 

water is routed to the 

process drain 

Ammonia Filling -No leaks occur while 

filling ammonia 

Auto shop -Cle:ined up spillage 
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Area of Inspection Standard and/or Observations and Date of 
Control procedures Recommendations Correction 

Freezer -Condensate is free of 

condensate visible pollutants 

Bulk chemical -Care is taken not to 
delivery spill materials 

Oil unloading area -Spillage of oil is 
prevented 

-Secondary 
containment will be 

check of water and 

debris 

-Spillage of oil is 

cleaned up 

Oil/Water -Spillage is cleaned up 
Separator 

Roof Drains and ~Runoff from the roof 
gutters drains does not 

contact exposed 
materials 

-Cleaned up the 
gutters 

Parking lot -Trash and debris is 
regularly removed 

Exposed soil -Erosion is not 
occurring 

-Barriers are in place 

to capture eroded 

materials 

Storm water catch -There is no visible 

basins and drains debris or trash 

Pallets -Exposed are clean 

Boiler Stacks -No evidence or 
accumulation of 

pollutant 

Retort Baskets -Cleaned up the area 

Tank Farm -Cleaned up the area 

-Spillage of oil is 

prevented 

Dock area -Cleaned up in the 

Fish unloading area is maintained 
and handling 

" 
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STORM WATER l10LLUTION l1 REVENTION PLAN 

Area of Inspection Standard and/or Observations and Date of 
Control Procedures Recommendations Correction 

Drainage ditch -No visible evidence of 
debris that will block 
the flow 
-Cleaned up of the 
area is maintain 

Waste water -Cleaned up in the 
treatment plant area is maintained 

SIGNATURES 

Principal Inspector: 

Name 

Signature 

Date 

Secondary Inspector: 

Name 

Signature 

Date 
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STORl\'I WATER POLLUTION PREVENTION PLAN 

CSCE CERTIFICATION 

Per the requirements of U.S. Environmental Protection Agency Multi-Sector 
General Permit, Sector U, I am the authorized representative responsible for 
compliance of this facility under this storm water permit. I certify under penalty of 
law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assume that qualified personnel 
properly gathered and evaluated the information submitted. Based on my inquiry of 
the person or persons who manage the system, or those persons directly responsible 
for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information, including the possibility of 
fine and imprisonment for knowing violations. 

Authorized Representative: 

\ )(. \ \\ ,~'Lt::...LL 

~ 

"hl ~,. 
Date \ \ 
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SPILL PREVENTION CONTROL AND 
COUNTERMEASURE PLAN 

FOR 

STAR-KIST SAMOA, INC. 
BOX 368 . 

ATU'U PAGO-PAGO 
AMERICAN SAMOA, 96799 

Original Date of Plan: November 3, 1979 
Date of Last Plan Amendment/P.E Certification: April 30, 1995 

Date of Last Plan Review: December 12,2000 

Designated Person Accountable for Spill Prevention 

Phil Thirkell 
General Manager 

CERTIFICATION 

I hereby certify that I have examined the facility and being familiar with the provision of 
40 CFR part 112, attest that this SPCC Plan has been prepared in accordance with good 

engineering practices. 

Engineer John J. Brown, P .E 

Title General Manager 
Technology and Regulatory Affairs 
H.J. Heinz Company 
World Headquarters 

Signature rJL~ tl -
Registration Number: v E 4911 

State Idaho 

Date December 12,2000 

Star-Kist Samoa, Inc. 

ORIGINAL 
December, 2000 



SPILL PRE\'ENTION CO;\!TROL 
COUNTERMEASURE PLAN 

INTRODUCTION 

The following Spill Prevention Control and Countermeasure Plan (SPCC) is prepared by 
Star-Kist Samoa, Inc. in compliance with Title 40 CFR, part 112. 

The original Spill Prevention Control and countermeasure Plan (SPCC) was prepared on 
November 3, 1979. Due to various modifications adjacent to the plant, which interfered 
with truck unloading containment bern1s, this SPCC Plan was updated and reviewed by 
Norman Wei, a Registered Professional Engineer, on April 30, 1995. The current 
Revisions were made to reflect Management Changes at Star-Kist Samoa, and have been 
reviewed by a Registered Professional Engineer. 

SPILL PREVENTION CONTROL AND COUNTERMEASURE 
COMPLIANCE INSPECTION PLAN 

REVIE\V PAGE 

In accordance with CFR 40 112.5(b), a review and evaluation of this SPCC Plan is 
conducted at least once every three years. As a result of this review and evaluation, Star­
Kist Samoa, Inc. will amend the SPCC Plan within six months of the review to include 
more effective prevention and control technology if: (1) such technology will 
significantly reduce the likelihood of a spill event from the facility, and (2) if such 
technology has been field-proven at the time of review. Any amendment to the SPCC 
Plan shall be certified by a Professional Engineer within six months after a change in the 
facility design, construction, operation, or maintenance occurs which materially affects 
the facility's potential for the discharge of oil into or upon the navigable waters of the 
United States or adjoining shorelines. 

REVIE\V DATES 

1. 
2. 
3. 

April, 1995 * 
February, 1997 
December, 2000 * 

SIGNATURE: 

Barry Mills 
Barry Mills 
Phil Thirkell 

* SPCC Plan amended and certified by a Registered Professional Engineer per 40 CFR l 12.3(d). 

Star-Kist Samoa, Inc. 11 December, 2000 



SPILL PREVENTION CONTROL AND 
COl 1:\'TER!\IEASURE PL-\i\' 

The individual appointed to be responsible and in charge of SPCC Plan 

Name Lance Ihaka 

Title Manager, Maintenance and Engineering 
Star-Kist Samoa, Inc. -

Signature: 

Date December 12, 2000 

l\IANAGEMENT APPROVAL 

Star-Kist Samoa, Inc. is committed to conduct its business in an efficient manner, and 
maint.1ins its operations in an environmentally safe manner by complying with 
applicable environmental regulations for Spill Prevention Control and Countermeasures 
through regular review, updating, and implementation of this plan. 

Name Phil Thirkell 

Title 

Signature: 

Date December 12,2000 
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SPILL PREVENTION CONTROL AND 
COUNTERMEASURE PLAN 

1. FACILITY O\VNER AND OPERATOR 

A. Facility Owner, Address and Telephone: 

Star-Kist Samoa, Inc. 
P.O Box 368 
Atu'u Pago Pago 
American Samoa, 96799 
(684) 644-4231 

Page 1 of 18 

B. Facility Operator, Address and Telephone: 

I 

Star-Kist Samoa, Inc. 
P.O Box 368 
Atu'u Pago Pago 
American Samoa, 96799 
(684) 644-4231 

2. FACILITY CONTACT(S): 

II NAME 

On Scene Commander 
§ Phil TM,kell/Bnsiuess/Geuernl Mmrneec 

Designated Person(s) in Charge (DPIC) 

I II NAME 

2.2 Lance Ihaka/Manager Engineering 
Emergency Response Coordinator 

2.3 Sonny Thompson/Safety & Health Mngr. 
Safety and Health Team Leader 

2.4 Joe Carney/Dept. Head, Utilities 
Critical Operation Team Leader 

2.5 Ed Harmon/Dept. Head, Gen. Mainten,rnce 
Support Team Leader 

2.6 Ma. Theresa Pastorfide/EP A Specialist 
Responder 

Star-Kist Samoa, Inc. 

II 

II 

II TELEPHONE 

Business (684) 644-4231 Ext. 311/327 
Cellular 258-4211 
Home (684) 644-1324 

II TELEPHONE 

Business (684) 644-4231 Ext. 362 
Cellular 258-3234 
Home (684) 699-4410 
Business (684) 644-4231 Ext. 425 
Cellular 733-2384 
Home (684) 644-1343 
Business (684) 644-4231 Ext. 354 
Cellular 733-1819 
Home (684) 699-4355 
Business (684) 644-4231 Ext. 360 
Cellular 733-1086 
Home (684) 699-2898 
Business (684) 644-6431 Ext. 357 
Cellular 733-5170 
Home (684) 699-5674 

December, 2000 

I 

I 



SPILL PREVENTION CONTROL AND 
COUNTERMEASURE PLAN 

3. FACILITY LOCATION 

Pago-Pago harbor, American Samoa 
United States Possession 
Longitude: W 170 degrees 41 '15" 
Latitude: S 14 degrees 16'28" 

4. FACILITY DESCRIPTION 

A. Facility Storage 

Aboveground Storage Tanks: 

TANKID 

#1 Fuel Oil 
#2 Fuel Oil 
#3 Vegetable Oil 
#4 Vegetable Oil 
#5 Oil/Water 

VOLUME 

42,300 gallons 
42,300 gallons 
42,300 gallons 
42,300 gallons 

Separator 595 gallons 
#6 Emergency Generator 

Unit 1,200 gallons 
#7 (2) Emergency 

, Generator Fuel 100 gallons ( each) 
Drums and Containers: 

15 Drums 55 gallons 

5. SPILL HISTORY 

5.0 SCOPE 

a) Date 
b) Type 
c) Rate and Direction of Flow 
cl) Volume Discharged 
e) Corrective Action 
f) Prevention Plan 

Star-Kist Samoa, Inc. 

Page 2 of 18 

CONTENTS LOCATION 

Diesel Tank Fam1 
Diesel Tank Fann 
Soya Bean Oil Tank Farm 
Soya Bean Oil Tank Farm 

Used Oil and Water WWTP 

Diesel WWTP 

Diesel WWTP 

Motor Oil Auto Shop 

December, 2000 



SPILL PREVENTION CONTROL AND 
COUNTERMEASURE PLAN 

.. Page 3 of 18 

This facility experiences (3) three spill events in 1995. No spills have been 
experienced since that time. 

1. Issued bv the US Coast Guard Tk. #00004223 

DATE: February 2, 1995 
TYPE: 0~ 
RATE: Approximately 20 gallons per minute 
DIRECTION OF FLOW: Pago-Pago Harbor 
VOLUME DISCHARGE: 5 gallons 
CORRECTIVE ACTION: Installed dike around oil tank to contain 

potential overflow. 
PREVENTIVE ACTION: Improved operator monitoring/ concrete 

dike around tank. 

2. Issued bv the US Coast Guard Case #MY 95005400 

DATE: 
TYPE: 
RATE: 
DIRECTION OF FLOW: 
VOLUME DISCHARGE: 
CORRECTIVE ACTION: 

May 9, 1995 
SOYA OIL 
< 5 gallons per minute 
Pago-Pago Harbor 
< 30 gallons 
Replace faulty drainpipe. 

PREVENTIVE ACTION: Inspect condition of entire drain piping and 
make necessary repairs. 

3. Issued bv the US Coast Guard Case #MVP 95005399 

DATE: 
TYPE: 

May 16,1995 
SOYA OIL 

RA TE Approximately 5 gallons per minute 
DIRECTION OF FLOW: Pago-Pago Harbor 
VOLUME DISCHARGE: < 40 US Gallons 
CORRECTIVE ACTION: Replace faulty section of drainpipe. 
PREVENTIVE ACTION: Inspect condition of entire drain piping and 

make necessary repairs. 

Star-Kist Samoa, Inc. December, 2000 



SPILL PREVENTION CONTROL AND 
COUNTERMEASURE PLAN 

Page 4 of 18 

5.1 PREDICTION OF POTENTIAL SPILLAGE DUE TO EQUIPMENT 
FAILURE 

- Average Most Probable Discharge from the Facility ( 10 gallons) 
(3,750 gallons) 
(46,100 gallons) 

- Maximum Most Probable Discharge from the Facility 
- Worst Discharge from the Facility 

Average most probable discharge scenario assumes a gasket leak or pipe fitting 
drip discovered during a routine check. 

Maximum most probable discharge scenario assumes a tank overflow as a result 
of operator error. Allowing 15 minutes of undetected pumping at 250 gallons per 
minute rate, the result would be 3,750 gallons. 

\Vorst case discharge scenario assumes a complete rupture of an entire tank and 
all contents being discharged. 

I. 
II. 

Soya Bean Oil 
Diesel Fuel 

42,300 gallons 
42,300 gallons 

Therefore the worst case scenario, in the unlikely event of the delivery pump 
running undetected for 15 minutes and tank plus delivery-piping rupture, would 
be 46,100 gallons. 

5.1 IDENTIFICATION OF TYPES OF FAILURES 
Minor Failure: 
Average most probable discharge scenario assumes a gasket leak or pipe 
fitting drip discovered during a routine check. 

Major Failure: 
Maximum most probable discharge scenario assumes a tank overflow as a 
result of operator error. Allowing 15 minutes of undetected pumping at 
250 gallons per minute rate, the result would be 3,750 gallons. 

Worst case discharge scenario assumes delivering product to the tank fann 
and the following takes place: 

a. Tank and piping system rupture 
b. Pumping continues undetected for 15 minutes 

Therefore the worst case scenario, in the unlikely event of a tank and delivery 
piping system discharging their contents at the same time, would be 46,100 US 
gallon 

Star-Kist Samoa, Inc. December, 2000 



SPILL PREVENTION CONTROL AND 
COUNTERNIEASURE PLAN 

5.3 DIRECTION 

' 
Page 5 of 18 

a) In the event of a major failure, the discharged product will be contained by the 
dike surrounding the storage tanks or with the berm and catch basin at the 
truck unloading area. 

b) Used petroleum oil from the plant will be stored in 55 gallons drums with 
bungs capped for re-use as a fuel within the plant's boilers. A separate storage 
area located adjacent to the waste water treatment plant is utilized where the 
oil filtration equipment is located. 

c) In case of an occmrence of a worst case scenario, part of the effluent could be 
discharged into Pago Pago Harbor. 

5.4 RATE OF FLOW 

a) The rate of flow would be deten11ined by the type(s) of failure and the 
Volume of storage facility affected. A severe failure scenario would be a 
massive collapse of an entire storage tank(s). 

5.5 TOTAL QUANTITY OF FLO\V 

ln the event that a failure is not secured in time, The maximum total quantities 
would be as follows: 

a) Tank Farm storage area: (2) 42,300 gallons Soya oil and (2) 42,300 
gallons Fuel oil tanks. 

b) Plant truck unloading area 2,000 gallons vegetable (Soya bean) oil tank or 
4,000 gallons of fuel oil tank. 

c) Self-contained emergency generator, 1,200 gallons diesel fuel. 
d) Emergency generator, 2 tanks 100 gallons each diesel fuel. 
e) Maximum volume of a used oil spill would be 55 gallons, resulting from a 

puncture or overturning. This quantity would flow into a secondary 
containment (catch basin) in the wastewater treatment area. 

5.6 SECONDARY CONTAINMENT 

a) Tank Fan11 Storage Area - The (2) 42,300 gallons vegetable oil tanks and (2) 
fuel oil tanks are contained within a common dike area, capable of containing 
52,200 gallons. This represents slightly over 120% containment capabilities of 
the largest tank's contents. 

Star-Kist Samoa, Inc. December, 2000 
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COUNTERNIEASURE PLAN 

.. Page 6 of 18 

b) Truck Unloading Arca~ a concrete berm 6' x 10' x 12' which drains into a 
5,000 gallons sump with an oil separation baffle. This will hold 125% of the 
largest truck tank transferring at the bem1. 

c) Self-contained emergency generator uses a double-walled fuel tank, which 
provides sufficient containment capacity. 

d) Emergency generator, two 100 gallon tanks for diesel fuel, no secondary 
containment, however any spill would be captured by drain and flow to waste 
water treatment. 

e) Providing the volume of used oil that could be spilled in a single event is 
approximately 55 gallons, the entire volume will be contained within the plant 
drainage collection system and contained in the waste water treatment area, 
where it can be effectively cleaned and disposed. Bung caps will be kept in 
place so as to minimize the probability of a spill. 

f) Refer to Appendix C for equipment list and records provided by Harbor 
Refuse and Environmental services under contract to respond concerning oil 
spill management. 

6. APPLICABLE GUIDELINES AND REGULATIONS 

6.0 DRAINAGE FROM DIKED STORAGE AREAS 

The containment dike that surrounds the tank farm has a 4"line 
Connection, which is utilized as a pump line discharging water, collected 
in the dike. See sketch on Fom1 G-1 labeled "Dike Storage Area" in 
Appendix G for a relative location of pump and piping system. 

During inspection of containment area the EPA Specialist will check for 
water and signs of floatable debris, odor and/or oil sheen. Following are 
guidelines for dealing with the different scenarios that might be 
encountered during those inspections. 

a) No water of debris in the containment area requires no action other 
than documentation on Form D-1 " Visual Inspection Report for Tank 
Farm Containment Area" in Appendix D. 

b) Water level of 3" or more above pump sump requires close inspection 
for floatable, odors or oil sheen. If none of these are present then 
pumping of water to the Waste Water Treatment plant will be 
necessary. This will be accomplished by starting the contaimnent 
pump and pumping the water down to the level of the pump sump or 
pump suction and documenting on Fom1 D-2 "Water Removal Report 
from Dike Tank Farm Containment" in Appendix D. 

Star-Kist Samoa, Inc. December, 2000 
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c) Water level of 3" or more above pump sump and presence of debris 
but no oil sheen or odor requires skimming off and depositing in 
containers by the EPA Specialist. He/She has been trained on proper 
disposal methods for the debris. Remaining water can then be pumped 
to the WWTP as above. Documentation of debris removal is made on 
Form D-2 "Water Removal Report from Dike Tank Farm 
Containment" in Appendix D. 

d) Water level of 3" or more above pump sump and visible signs of oil 
requires immediately notification to the Manager, Engineering and/or 
Depai1ment Head, Utilities. One or both of them will proceed to the 
containment area to observe the situation and either stay until this 
condition is remedied or the steps to be taken in correcting the 
condition and final disposal of oil. Oil must be skimmed off and 
deposited in containers for disposal in the Oily Water Separator. Once 
all signs of oil are removed the remaining water can be pumped to the 
WWTP as per above for treatment. The incident will be documented 
on Form D-4; "Oil Removal Report from Dike Tank Farm 
Containment" included in Appendix D. 

e) All oil will be transported to the Oily Water Separation and subsequent 
burning in plant boilers. Water that is separated from the oil mixture 
will be sent to the WWTP for further treatment. All water whether 
from the DIKED area or from the Oily Water Separator will be sent to 
the Waste Water Treatment Plant. 

6.1 DRAINAGE OF RAIN\VATER FROM DIKED AREA 

The rcmo\al 01rai11walcr consist of'pumping the accumulated water from 
the containment area to the waste water treatment plant as the diagram on 
Forn1 D-2, "Water Removal report from Dike Tank Fann Containment" 
located in Appendix D. 

6.2 ON SHORE BULK STORAGE 

The plant storage area includes four (4) ABOVE GROUND TANKS. The 
materials of construction and storage conditions are compatible with the 
oils stored in the tanks. Their use and capacities are described in section 
5.0 of this plan. Tank list and diagrams are found in Appendix G of this 
plan. 

Star-Kist Samoa, Inc. December, 2000 



SPILL PREVE1"TION CONTROL AND 
COUNTERMEASURE PLAN 

6.3 SECONDARY CONTAINMENT CAPACITY 

Page 8 of 18 

Dike facilities are appropriate to contain an.oil spill. The volume of the 
enclosing walls is sufficient to contain an approximately 120% of the 
contents of the largest storage tank in the dike area. 

6.4 ON-SHORE FACILITY TRANSFER OPERATIONS 

6.4.1 
EPA Specialist or designate must be present with tank truck driver at all 
times during unloading operation to ensure: 

a) Tank truck has no leak. 
b) Tank discharge pipe is inside the containment. 
c) Hoses are in good condition. 
d) Quick co1mection couplings are seated firmly. 
e) Pump is in good working condition. 
f) Control valve is open. 

6.4.2 
At the end of the unloading operation, EPA Specialist or designate will 
ensure that: 

a) Control valve is closed. 
b) Pump is turned of the "off' position. 
c) Hoses are purged, capped and tank has no leaks 

6.4.3 
A copy of this plan will be distributed to all personnel directed involved in 
the exercise of unloading distributing/storage and delivery of fuel oil and 
Soya bean oil. 

Star-Kist Samoa, Inc. December, 2000 
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6.5 ABOVE GROUND TANKS AND DIKE INTEGRITY 

6.5.1 

Page 9 of 18 

Periodic integrity testing and inspection includes visual inspection of 
tanks, tank valves, interconnecting piping, tank supports and dike walls for 
tightness. The inspection is completed on a monthly basis by the EPA 
Specialist and is documented using Fom1 D-3, "Visual Report for Tank 
Fam1 Containment Area" in Appendix D. 

6.5.2 
The exterior portion of the tank(s) is inspected yearly for signs of 
corrosion. This is clocumentcd on Form D-6, "Visual Inspection Report for 
Tank Farm Containment Area" in Appendix D. 

6.5.3 
Inventory control and visual inspection(s) by the EPA Specialist are made 
prior to each load delivery to prevent overflow of product. The EPA 
Specialist is the person responsible for checking level of appropriate tank 
in tank fam1, hooking up transfer hoses, starting of pump(s) and reversing 
this procedure when contents of truck have been successfully deposited in 
tank. This is documented on Fom1 D-8 titled "Visual Inspection Report for 
Oil Delivery Monitoring" Located in Appendix D. Continuous monitoring 
of the transfer operation by the EPA Specialist is mandatory to ensure 
minimal risk of incident. 

6.5.4 ACTION(S) TO BE TAKEN IN THE EVENT OF: 

Discharge from transfer equipment or hose(s) tank overfills piping leak, 
rupture or failure. 

ct) EPA Specialist will immediately initiate emergency shutdown of 
transfer operation. 

b) EPA Specialist will tum off pump and close the discharge valve and 
close the facility-receiving valve. 

c) For minor spills. The EPA Specialist will deploy oil absorbent pads to 
contain the spill. The quantity of absorbent pads will be sufficient to 
clean up the average most probable discharge of 10 gallons. 

Star-Kist Samoa, Inc. December, 2000 



SPILL PREVENTION CONTROL AND 
COUNTERi\IEASLH.E PLAN 

Page 10 of 18 

d) For other emergencies, the EPA Specialist will contact the internal 
individuals and external organizations outlined in Appendix F of this 
plan to initiate a complete organizational response. 

6.6 SPILL INTO DIKED AREAS AND/OR THE LOADING OR 
UNLOADING AREAS 

The person discovering the spill will immediately call Star-Kist Security, 
Who in turn will contact the On-Scene-Commander. The On-Scene­
Commandcr will notify the appropriate agencies based on the infonnation 
available. Refer to the Notification list in the Appendix F for details. 

• US COAST GUARD 
• AMERICAN SAMOA ENVIRONMENT AL PROTECTION 

AGENCY 
• TEMCO 
• NATIONAL RESPONSE CENTER 
• AMERICAN SAMOA FIRE DEPARTMENT 
• AMERICAN SAMOA PBLIC SAFETY OFFICE (POLICE) 

Harbor Refuse Collector and Environmental Service is under contract 
for any spill event concerning the company(s) facility. 

Contact Names: 

Telephone No. 

Star-Kist Samoa, Inc. 

1. Frank McCoy 
2. Edith McCoy 

Office : (684) 699-4741 
Fax : (684) 699-4740 
Mobile: 733-2987 

733-1968 
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COUNTERMEASURE PLAN 

Information Required: 

• Location 
• Material 
• Estimated Volume of Release 
• Possible Source of Release 
• Date of Release 
• Time of Release 

• 

Page 11 of18 

A record of the call for each spill event will be maintained and kept at 
the security office, Below is an example of the Form. 

RECORD OF SPILL 

DATE: 
TIME: 
PRODUCT: 
EST. VOLUME: 
CAUSE: 

Corrective Action Taken: 

Plans for Preventing Re-Occurrence 

Star-Kist Samoa, Inc. .. December, 2000 
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COUNTERMEASURE PLAN 

6.7 FIRE OR EXPLOSION RELATING TO UNLOADING 
OPERATIONS 
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The EPA Specialist will cease transfer operations immediately and report 
the fire to the security guards at the nearest security gate. If the fire is in 
the incipient stage the appropriate fire extinguisher will be used to 
extinguish the fire. Fires that are other than incipient must be responded to 
by the fire department. General evacuation is handled carefully due to the 
close proximity of the truck unloading area to the planned evacuation 
rnutc. It is paramount that accurate information be given to management in 
advance of sounding the general alarm. 

In the event of an explosion the EPA Specialist will immediately cease all 
unloading operations and report the explosion to the security guard at the 
nearest security gate. General evacuation procedures are to be initiated 
carefully due to the planned evacuation route being in close proximity to 
the unloading area. Accurate information is essential early on to allow 
management to decide on possible deviations from the norm. If there 
should be a resulting fire refer to above preceding section. 

6.7.1 GOVERNMENT AGENCY NOTIFICATION 
(Notification Procedure) 

Based on the infomrntion received the On-Scene-Commander will notify 
the appropriate government agencies. 

The government agencies to be notified are as follows: 
• TEMCO 
• Fire Department 
• Police Department 
• ASEPA 
• National Response Center 

Specific notification agencies and there contact numbers are found in 
Appendix F. 

Star-Kist Sarnozi, Inc. December, 2000 
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The EPA Specialist requires that in the event of an unauthorized release of 
a "reportable quantity" of hazardous materials, the National Response 
Center should be notified immediately. Consult the Critical Operations 
Team Leader for clarification on "reportable quantity" infom1ation at Star­
Kist Samoa, Inc. 

6.8 SPILL INCIDENT REPORT 

6.8.1 INCIDENT SUMMARY 

Upon completion of the emergency response to a discharge/release, the 
Critical Operations Team Leader will file an Incident Investigation-SPCC­
Incident Summary and distribute the report to the Emergency Response 
Organization for review at the critique meeting. This document is found in 
Appendix H. 

6.8.2 SPILL REPORT ROUTING PROCEDURE 
For releases or oil products to land or navigable waters any person in 
charge of a shore facility or vessel must: 

a) As soon as he/she has knowledge of any discharge of oil from 
the vessel or facility in which the amount may violate 
applicable water or land environment standards; or cause a 
sludge or emulsion lo be deposited beneath the surface of the 
water on land or adjoining surfaces, shall notify the National 
response Center and the local United States Coast Guard 
Office. Refer to Appendix F for a list of telephone numbers. 

b) In addition to notifying the National Response Center and 
Local United States Coast Guard, if the discharge is greater 
than 1,000 gallons in a single spill event, oil is discharged in 
two reportable spills within (12) twelve months, the owner or 
operator must submit a written report to the EPA Regional 
Administrator within sixty (60) clays. This report must contain 
the following information: 

• Name of facility 
• Name of owner or operator of facility 
• Location of facility 
• Date and year of initial facility operation 
• Maximum storage or handling capacity of the facility 

Star-Kist Samoa, Inc. December, 2000 
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• Description of the facility: including maps flow diagrams, and 
topographical maps 

• A complete copy of the SPCC plan with amendments 
• The Cause(s) of such spill, including a failure analysis of system or 

subsystem in which the failure occun-ed. 
• The corrective actions and/or countem1easures taken, including an 

adequate description of equipment repairs and/or replacements. 
• Additional p1-c,·entivc measures taken or contemplated to minimize the 

possibility of re-occurrence. 
• Such other infomrntion as the Regional Administrator may reasonably 

require. 

6.8.3 WRITTEN SPILL REPORT 

After a review of the investigation by the On-Scene-Commander the final 
report will be filed within thi1iy days after the spill, at the time, the cause 
of the incident will have been determined and remedial action planned. If 
for reason this report cannot be filed within the period mentioned above, a 
"preliminary report" must be written which will be suspended by the final 
report not later than sixty (GO) days after the spill incident. The Star-Kist 
Samoa, Inc. On-Scene-Commander prior to filing, must review all reports. 

6.9 RESPONSIBILITIES OF THE FACILITY OWNER TO MITIGATE 
AN AVERI\GE MOST PROBABLE DISCHARGE 

·1 he Designated Person(s) in Charge (DPIC) arc listed in section 2 of this 
plan. These individuals will delegate the DPIC duties to those team 
members performing the task(s)truck drivers, transfer operators. 

It is the responsibility of the EPA Specialist to ensure that all equipment 
used in the transfer operation meets the requirements of 33 CFR 155. 

It is the responsibility of the EPA Specialist to ensure that a sufficient 
quantity of oil absorbent pads or booms is on hand Lo clean up to 10 
gal Jons of discharged product. 

Star-Kist Samoa. Inc. December, 2000 
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6.10 FACILITY SECURITY AND LIGHTING 

A. SECURITY 

1. Star-Kist Samoa, Inc. maintains 24-hour security personnel at 
all gates encompassing the Star-Kist Samoa, which includes 
the facility storage areas. 

2. A six-foot (6') high metal chain link fence secures the facility 
storage areas with entry gates(s) along the hillside road. Gates 
are locked at times during non-production days or nights and 
when unattended. 

3. Master now and drain valves that are capable of unauthorized 
discharge of tank(s) contents to surface waters are securely 
locked in the closed position when in non-operating or non­
standby status. 

4. The starter controls on all oil pumps are locked in the "off' 
position when pumps are in the non-operating or non-standby 
status. 

B. LIGHTING 

Star-Kist Samoa, Inc. 

Star-Kist Samoa facility lighting is located so as provide the 
facility storage area with consideration to: 

1. Discovery of spills occlming during hours of darkness by Star­
Kist personnel, the general public or emergency agency 
personnel i.e. police/fire etc. 

2. Prevention of vandalism. 

December, 2000 
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7. INSPECTION AND RECORDS 

7.0 INSPECTION 
a) The EPA Specialist on a daily basis will perform visual 

inspection of tanks and associated equipment. Documentation 
of these inspections is made on Fom1 D-1 title " Visual 
Inspection Report for Tank Fam1 Containment Area" in 
Appendix D. 

b) During Non-Production periods the security personnel will 
visually inspect the storage areas at the facilities and document 
these inspection included on Form D-1 title " Visual Inspection 
Report for Tank fann Containment Area" in Appendix D. 

c) The EPA Specialist, who has primary responsibility for the 
storage area, will conduct a monthly inspection of the area and 
maintain records of such inspection for period of three (3) 
years. The Utilities Supervisor will be present during the 
monthly inspection and sign off the inspection sheet. 
Documentation of this inspection is made using Fom1 D-3 title 
"Monthly Visual Inspection Report for Tank Farm 
Containment Area" included in Appendix D. 

7.1 RECORDS 

a) Inspection forms will be filled out and kept at the facility for 
period of three (3) years. Refer to Appendix D for inspection 
from examples. 

b) Records of inspection will be forwarded to the Department 
Head, Utilities for review. The EPA Specialist will keep the 
Inspection Records. 

c) During an inspection, the EPA Specialist or any inspector upon 
noticing a leak or rupture to the security guard at the nearest 
security gate who will notify the On-Scene-Commander. The 
On-Scene-Commander will notify the appropriate agencies 
based on the infomiation available. 

Refer to the Notification List in Appendix F for more 
information details. 

Star-Kist SarnoJ, Inc. December, 2000 
"' 
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• Daily Visual Inspection Report for Dike Tank Fann Containment Area 
( Fann D-1) 

• Water Removal Report for Dike Tank Farm Containment Area 
(Form D-2) 

• Monthly Visual Inspection Report for Dike tank Farm Containment 
.:\ re,1 ( form D-3 ) 

• Oil Removal report for Dike tank fam1 Containment Area 
(Forn1 D-4 

• Oily water Separator Inspection Report 
(Fom1 D-5) 

• Yearly Visual Inspection Report for Dike tank Farm Containment 
Arca (Form D-6) 

• Record of Inspection by Outside Agencies 
(Forn1 D-7) 

• Visual Inspection Report/Checklist for Oil Delivery Monitoring 
(Form D-8) 

8.0 PERSONNEL TRAINING 

8.1 TRAININGS 

Star-Kist Samoa, Inc. 

a) Appropriate training is provided to each individual with 
responsibilities under this plan. All response personnel are 
trained to meet Occupational Safety and Health Administration 
( OSHA) standards for emergency response operation contained 
in 29 CFR 1910. 120, as well as applicable Federal and 
Territorial Regulations. 

* Critical Operations Team Leader 
* Critical Operations Response Team Leader 
* Hazmat Technician 
* EPA Specialist 
* Utilities Safety Champion 
* Security Guards 

40 hours. 
40 hours 
40 hours 
24 hours 
24 hours 
24 hours 

December, 2000 
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Note: 

b) EPA specialist will instruct and train operating personnel in the 
operation and maintenance of spill prevention equipment, 
notification procedures, shutdown procedures and regulations. 

c) Spill Prevention Training Drills for Critical Operations Team 
Members will be conducted annually to assure adequate 
perso1mel training. 

d) Sec Appendix A for Documentation of Training. 

safety and Health Department is responsible in conducting and 
handling all the necessary document pertaining the Hazwoper 
Training. 

Star-Kist Samoa, Inc. December, 2000 
... 
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SPECIALIST 

NAME TRAINING DATE AREA 

Lance Ihaka 40 hours Hazwoper 10/10/2000 Manager,Engineering 

Joe Carney 40 hours Hazwoper 10/10/2000 Dept. Head, Utilities 

Eric Johanson 40 hours Hazwoper 10/10/2000 Supervisor, Utilities 

Emmanuel Bernal 40 hours Hazwoper 10/10/2000 Lead Specialist, Utilities 

Alosio Tominiko 40 hours Hazwoper 10/10/2000 Lead Specialist, Utilities 

TECHNICIANS 

Vaifi Sautia 24 hours Hazwoper 10/10/2000 Welder Mechanic, UT 

.\i\l'\ c Pa~si 2-l hours Harnoper 10/10/2000 "'elder Mechanic, UT 

Ieremia Man u 24 hours Hazwoper 10/10/2000 Welder Mechanic, UT 

Joe Tavai 24 hours Hazwoper 10/10/2000 Welder Mechanic, UT 

Losanto Centeno 24 hours Hazwoper 10/10/2000 Lead Specialist, UT 

Mata Sencrivi 24 hours Hazwoper 10/10/2000 Operator, Compressor 

Mike Pulca 24 hours Hazwoper 10/10/2000 Operator, Boiler 

Albert Mallari 24 hours Hazwoper 10/10/2000 Lead Man, WWT 

Michael Faikoia 24 hours Hazwoper 10/10/2000 Operator, Compressor 

Star-Kist Samon, Inc. ~ December, 2000 
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Leapeni Kaufusi 24 hours Hazwoper 10/10/2000 Operator, WWT 

Tevesi Toia 24 hours Hazwoper 10/10/2000 Operator, WWT 

Peato Tominiko 40 hours Hazwoper 10/10/2000 Operator, Boiler Rm. 

Tavita Pesaleli 24 hours Hazwoper 10/10/2000 Operator, Boiler Rm. 

Poasa Lisala 24 hours Hazwoper 10/10/2000 Welder Mechanic, UT 

Enoka Fotuali'I 24 hours Hazwoper 10/10/2000 Welder Mechanic, UT 

Apelu Ualesi 24 hours Hazwoper 10/10/2000 Painter 

l'alircti Lcfaoscu 24 hours Hazwopcr 10/10/2000 Operator, Compressor 

Vacla'a Apisala 24 hours Hazwoper 10/10/2000 Operator, Compressor 

Peniamina Sini 24 hours Hazwoper 10/10/2000 Operator, WWT 

Papatea Sailiata 24 hours Hazwoper 10/10/2000 Operator, Compressor 

Fa'atea Liutoa 24 hours Hazwoper 10/10/2000 Operator, Compressor 

Ta'asc Malaulu 24 hours 1-Iazwoper 10/10/2000 Operator, WWT 

Theresa Pastorfide 24 hours Hazwoper 10/10/2000 EPA Specialist 

NOTE: 
The Safety and Health Department is responsible in keeping all the 
documents pertaining the Hazwoper Training. 

contact Persons: 

1. sonny Thompson 

2. Ali'I Failauga 

3. Ricky Tavu'I 

Star-Kist Samoa, Inc. 

Manager, Safety & Health 

supervisor, Safety & Health 

safety Champion, UT 

December, 2000 
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(Harbor Refuse and Environmental Services Equipment) 

Avcrnge !\lost Probable Discharge Response: 

* Sorbent Boom 4 Bales 

* Sorbent Pads 100 Bales 

"'/: 

-}; 

i; 

100' Soi-bent Sweeps 

Flatbed Response Truck 

Pick-up Response Truck 

100 Bales 

-J: Vaccum Pump 

Worst Case Scenario 

* 40' Marine Vessel 

* 12' Aluminum Skiff 

* 1000 Sorbent Booms 

* Tank Truck 

* Potable Bladders 

* Air Compressor 

* CB 

* Portablc·Water Pumps 

* Diaphragm Pumps 

* Connect Hoses for Pumps 

Star-Kist Samoa, Inc. 

1000 Gallons Capacity 

(3800 gallons capacity) 

(3500 gallons capacity) 

2 

4 

5 

Above>l000' 

December, 2000 
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SPCC PLAN APPENDIX ( D ) 

FORMD-1 

Star-Kist Samoa, Inc. 
Visual Inspection Report for Tank Farm Containment Area 

Date Dike Liqui<l Level 
Condition Containment 

Gui<lclincs: 
S- Satisfactory Condition 
0- l{l'pair or Adju,tmt•nt Rcquirl'd 
:-;/A- Nol Applicable 
C- Sec Additional Comments 

DAILY 
Security of Security of Pump DPIC Sign 

Tank Pipe Fitting unit 
Security 

Sign 

* DPIC signs on production days and security guard signs on non-production days. 

Additional Comments: 

Star-Kist Samoa, Inc. 
~ December, 2000 
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FORMD-2 
Star-Kist Samoa, Inc. 

,vatcr Removal Report from Dike Tank Farm Containment 

AS REQUIRED 

0atc Sump 1120 Oil Present Time l'ump Time Pump Est.# Operator EPA 
LCl'cl Y cs/1\o Started Stopped Gallons Signature Specialist 

Removed Signature 

Additional Comments 

Star-Kist Samoa. Inc. December, 2000 
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FORMD-3 

Star-Kist Samoa, Inc. 
Visual Report for Tank farm Containment Area 

Date Dikr Liquid kvcl Security 
Condition Containment of tanks 

Guidelines: 
S- Satisfactory Condition 
0- Repair or Adjustment Required 
N/A- Not Applicable 
C- See Additional Comments 

Additional Comments: 

Star-Kist Samoa, Inc. 

Monthly 

Security of Pump Fence Vegetation EPA Utilities 
Pipe & Unit Gate Check Specialist Supervisor 
Fittinc: Check 

December, 2000 
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FORMD-4 

Star-Kist Samoa, Inc. 
Oil Removal Report from Dike Tank Farm Containment 

AS REQUIRED 

Date Sump Surface Est.# Gals. Rec. Sump EPA 
Level Oil Gal. inO.W.S. Condition Specialist 

Thickness Removed Clean/Secure 

I 

Additional Comments: 

Utilities 
Supervisor 
Signature 

Star-Kist Samoa, Inc. ~ December, 2000 
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FORMD-5 
Star-Kist Samoa, Inc. 

Inspection Report for Oil \Vater Separator 

Monthly 

Date Tank Level Gal. Oil for Cleanliness Electrically Boiler EPA 
Process of Area Ready for operator Specialist 

Yes/Not Operation 

Additional Comments: 

Star-Kist Samoa, Inc. December, 2000 
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FORMD-6 

Star-Kist Samoa, Inc. 
Visual Inspection Checklist for Tank Farm Containment Area 

YEARLY 

Date: Guidelines: 
----------- S- Satisfactory Condition 

Time: -----------
1 n s pc ct or: _________ _ 

0- Repair or Adjustment Required 
~/A- Not Applicable 
C- Sec Additional Comments 

* Dike area check for crack. 

__ * Drain Valves check for tightness and flow ability. 

__ * Tanks check for signs of corrosion or cracking of seams, flange and flange 
gasket for tightness. 

___ *Pump and motor unit check for vibration and unusual noises. 

__ *All lighting fixtures check for operation and capability of proper 
illumination of area. 

__ *Vegetation should be cropped short in proximity of the containment area. 

__ * Fence and gates enclosing the area are intact. 

* Gates have locks. 

Additional Comments: 

Star-Kist Samoa, Inc. December, 2000 
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FORMD-7 

RECORD OF INSPECTIONS BY OUTSIDE AGENCIES 

DATE: --------

US COAST GUARD 

ASEPA 

AS PUBLIC SAFETY DEPT. 

AS PORT AUTHORITY 

AS FIRE DEPT. 

INSPECTION POINTS 
STORAGE DIKE 

DIKE 
PIPING 

FLANGES 
PUlVIP UNIT 

VEGETATION 
FENCED ENCLOSURE 

HOUSEKEEPING 

Star-Kist Samoa, Inc. 
~ 

PASS 

• 

• 

• 

• 

• 

FAIL OTHER 

December, 2000 
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FORMD-8 
Star-Kist Samoa, Inc. 

Visual Inspection report/Checklist for Oil Delivery Monitoring 

DATE: 
TIME: 
INSPECTOR: ---------
GUIDELINES: 
X- Satisfactory 
N/A- Not Applicable 
0- Repaired or Adjustment required 
C- Sec Comment under Remarks/Recommendation 

TANK FARM: 
Level of the appropriate content of the tank. 

PIPE LINE 
___ No sign of corrosion damage to pipeline or support. 
___ No leaks of valves, flanges or other fittings. 

Signs/barriers to protect pipelines from vehicles in place. 

TRUCK LOADING/UNLOADING AREA: 
No water in the containment area. 
Tank truck has no leak. 
Warning signs were posted. 
Tank discharge pipe is inside the containment area. 
Hoses are in good condition: no Leaks. 
Quick connection coupling arc seated firmly. 
Pump is in good working condition; no clogged. 
Control valve is open. 

END OF UNLOADING OPERATION: 
Control valve is closed. 
Pump is turned off the "off'' position. 
Hoses are purged capped and tank has no leaks. 
Cleaned the an·a. 



REMARKS/RECOMMENDATIONS: 

Star-Kist Samo::i, Inc. .. December, 2000 
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RECORD OF NOTIFICATION AND INSPECTIONS 

1. UNITED STATE COAST GUARD 
Name: ---------
Date : ---------
Time: ----------

[ Comments: 

2. AMERICAN SAMOA ENVIRONMENTAL PROTECTION AGENCY 
Name: ---------
D at c 
Time : ---------

! Comments: 

3. AMERICAN SAMOA PO\VER AUTHORITY 
Name: ---------
Date 
Time : ---------

Comments: 

4. AMERICAN SAMOA FIRE DEPARTMENT 
Name: ---------
Date 
Time: ---------
[ Comments: 

Star-Kist Samoa, Inc. December, 2000 
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5. AMERICAN SAMOA PUBLIC SAFETY DEPARTMENT (POLICE) 
Name: ---------
Date 
Time : ---------

Comments: 

6. NATIONAL RESPONSE CENTER 
Name: ---------
Date 
Time : ---------

Comments: 

Star-Kist Samoa, Inc. December, 2000 
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NOTIFICATION TELEPHONE NUMBERS EXTERNAL 

TEMCO 699-6482 
US COAST GUARD 633-2299 
US COAST GUARD MSD CELLULAR 258-7001 ,258-7002,258-7003 
US COAST GUARD MSD FACSIMILE (684) 633-1933 
US COAST GUARD MSO HONOLULU FAX PORT OPS (808) 541-2068 
US COAST GUARD MSO HONOLULU INSP (808) 541-3154 
ENVIRONMENTAL PROTECTION AGENCY 633-2304 OR 633-5801 
FIRE DEPARTMENT 911 
POLICE DEPARTMENT 911 
AMBULANCE 911 
HARBOR REFUGE &ENVIRONMENTAL PHONE# 699-4741 
HARBOR REFUGE & ENVIRONMENTAL FAX# (684) 699-4740 
HARBOR REFUGE & ENVIRONMENTAL CELLULAR# 733-1968, 733-1988 
NATIONAL RESPONSE CENTER 800-424-8802 
PUBLIC SAFl~TY 633-1111 

NOTIFICATION TELEPHONE NUMBERS: INTERNAL 

Phil Thirkell/General Manager Business 644-4231 ext.311 or 327 
ON-SCENE-COMMANDER Home 644-1324 

Cellular 258-4211 
Lance lhaka/Manager Engineering Business (684) 644-4231 ext. 362 
EMERGENCY RESPONSE COORDINATOR Home 699-4410 

Cellular 258-3234 
Sonny Thompson/Manger Safety & Health Business (684) 644-4231 ext. 425 
SAFETY & HEAL TH TEAM LEADER Home 644-1343 

Cellular (684) 733-2384 
.Joe Carney/ Dept. Head Utilities Business (684) 644-4231 ext. 354 
CRITICAL OPERA TIO NS TEAM LEADER Home 699-4355 

Cellular 733-1819 
Ed Harmon/ Dept. Head Gen. Maintenance Business (684) 644-4231 ext. 360 
SUPPORT TEAM LEADER Home 699-2898 

Cellular 733-1086 

Star-Kist Samoa. Inc. December, 2000 
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G-2 
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SPCC PLAN APPENDIX [G] 
G-4 
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SPCC PLAN APPENDIX G 
CONTAINMENT AREA 

AREA, VOLUME & CAPACITY CALCULATION 

901 2 11 

831 211 

DIKE SPECIFICATION: 

DEPTH - 4•611 = 4. 5 fl 
WIDTH - 171 11,. = 17.9ft. 
LENGTH-

(LONGEST) - 901211 = 90. 17ft 
(SHORTEST)-83'211 = 83.17ft 

DIKE'S AREA: 
(PARTIAL- RECTANGULAR) 

LENGHT X Vl-''IDTH= DIKE'S AREA 
33.17ft. X 17.9ft. = 1483.74 fl 

(PARTIAL- ANGULAR) 

LENGHT X \!\i'IDTH = DIKE'S AREA 

2 

1_,Z,_9-_fl _ _x___?ft = 62.65ft 
2 

TOTAL DIKE AREA 

RECTANGULAR I ANGULAR 
1433.74ft + 62.65fT = 1551.39 sq.ft 

17'11 



DIKE VOL.UtvtE: 

DI KE AREA X DEPTH 
·155·1.39 sq.fl X 4.Sfl = 693 "l.255 cubic ft. 

DIKE CAPACln1
: 

DIKE VOLUfvtE X 7.43 gal/cu.fl 
6981.255 cu.ft X 7.43 gal/cu.ft= 52,219.79 gallons or 

52,220 gallons 

.. 
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SPCC PLAN APPENDIX ( H) 

FORMIIR-IA REFERENCE NO. __ 

INCIDENT INVESTIGATION-SPCC PLAN 
INCIDENT SUMMARY 

Facility Information: Date of Incident: / / 
l Name: Star-Kist Samoa, Inc. SIC Code: 
I Address: Pago Pago, American Samoa 96799 

Incident Ty2_e (Check any that appl_y): 

• Near-Miss • Pump Malfunction • Dike Crack/Failure 
ll Leaking Tank/Fitting/Pipe [l Fire/Explosion n Others 

Primary Source: of Release (Cl~ck One}: 

• Rupture Hose CJ Dike Crack/Malfunction 0 Operator 
U Rupture Tank [J Piping Failure • Tank Overflow 
J Evaporator • Valve Malfunction • Others 

Cause(s) Contributing to Release (Chec:k anythat apply): 

• Human Factors • Equipment • Control Failure 
• Design Shortcoming Defect/Malfunction • Process Upset 
J Misapplied Equipment • Improper Installation • Other Emergency 
[l Power Failure • Mechanical Damage • System Change 
[l Corrosion D Hydrostatic Expansion • Maintenance Activity 
• Inadequate Maintenance • Hydraulic Shock • Inadequate labeling 
• Earthquake C Inadequate 

Administrative Controls 

Star-Kist, Samoa, Inc. ~ December, 2000 



SPILL PREVENTION CONTROL AND 
COUNTERMEASURE PLAN 

Types of Changes Recommended to Prevcr1_t Recurrence (Check any that apply): 
ADMINISTRATIVI~ ENGINEERING 

• Operating Procedures • Design 
• Additional Training • Equipment 
• Emergency Response Procedure • Piping 
• Sale Work Practice • Safety equipment 
[J Labeling/ Identification • Maintenance Activity 
• Maintenance Procedures • Controls 
• Management of Changes Procedures 

Result of Incident (Provide Requested Infom1ation) 

Total Quantity Release: 
Estimate of Property/Product Damages: 
Number of Serious Injuries: 
Number of Fatalities: 

Star-Kist Samoa, Inc. December, 2000 



SPILL PREVENTION CONTROL AND 
COUNTERMEASURE PLAN 

SPCC PLAN APPENDIX ( H ) 

FORM IIR-IB REFE.RKNCE. NO. __ 

INCIDENT INVESTIGATION SPCC-PLAN 
INCIDENT DESCRIPTION 

LOCATION 
DATE 
TIME 
DURATION OF INCIDENT: --------

CIRCUMSTANCES LEADING UP TO INCIDENT: 

EVENTS AND ACTIONS AS INCIDENT UNFOLDED: 

Star-Kist Samoa, Inc. December, 2000 



SPILL PREVENTION CONTROL AND 
COUNTERMEASURE PLA.1, 

SPCC PLAN APPENDIX ( H) 

FORMIIR-IC REFE.RRNCE. NO. __ 

INCIDENT INVESTIGATION SPCC-PLAN 
INCIDENT CAUSE 

INVESTIGATION TEAM'S ASSESSMENT OF ROOT CAUSE OF INCIDENT: 

INVESTIGATION TEAM'S ASSESSMENT OF ADDITIONAL CONTRIBUTING 
CAUSE: 

ACTIONS OR CIRCUMSTANCES WHICH EITHER HELPED TO MINIMIZE THE 
EFFECT OF THE INCIDENT OR WHICH COULD HA VE MINIMIZED THE 
EFFECT: 

Star-Kist Samoa, Inc. .. December, 2000 



SPILL PREVENTION CONTROL AND 
COUNTERl'\IEASURE PLAN 

SPCC PLAN APPENDIX ( H) 

FORMIIR-ID REFE.RKNCE. NO. __ 

INCIDENT INVESTIGATION SPCC-PLAN 
APPROVAL, FOLLOW-UP REVIEWS 

Date and Time Team Commenced Investigation: _______________ _ 

I Team ~~~~rship ( r Tea,~-~e~~er First I COMPANY APPROVAL 

Location of Team's Working and Support Documents: 

Recommended Changes: 
MCF Ref. No. Description of Changes 

Recommended Employee Reviews Report: 

Star-Kist Samoa, Inc. .. December, 2000 



SPILL PREVENTION CONTROL AND 
COUNTERMEASURE PLAN 

I 
Copy Distribution: 
DOC File ID: 

Submitted By: Name 

Signature 

Received By: Name 

Signature 

Star-Kist Samoa, Inc. ~ 

Date 

Title 

Date 

Title 

December, 2000 



SPILL PREVENTION CONTROL AND 
COUNTERl\IEASURE PLAN 

SPCC PLAN APPENDIX ( H) 

FORMIIR-2A RE.F£RENC£ NO. __ 

INCIDENT INVESTIGATION SPCC-PLAN 
CLOSE-OUT 

Description of Incident: 

Investigation review Sessions: 

Hazard Reduction Actions: 

[ Copy Distribution: 
[ DOC> File ID: 

Submitted By: Name 

S~gnature 

Received By: 
Name 

Signature 

Star-Kist Samoa, Inc. 

Date 

Title 

Date 

Title 

December, 2000 



SPILL PREVENTION CONTROL AND 
COUNTERl\lEASURE PLAN 

SPCC PLAN APPENDIX ( 1-1) 

Star-Kist Samoa, Inc. 
Mechanical Integrity Program for Oil Storage System (Components) 

There are four (4) tanks in total and are located on the hillside across the road from the 
plant. These tanks are identified in Appendix G noted as Dike Storage Area. 

These tanks will be inspected every five (5) years both internally and externally. The 
purpose of this inspection is to ensure continuity of operation and prevent unexpected 
release of oil to the environment. 

THE FOLLO\VING \VILL BE CHECKED: 

• All flanges on the tanks checked for evidence of leaks/drips, missing bolts or nuts and 
proper fit-up. 

• All valves to be checked for freedom of movement and signs of leakage. Evidence of 
leakage such as drips, stains etc. will be investigated thoroughly and will necessitate 
removal and dismantling the valve. 

• Tanks will be emptied and thickness test will be taken at quadrants around the tanks. 
These readings will be documented and compared to original specs. Reading that 
shows erosion of metal exceeding 30%1 of original specs will necessitate removal of 
the tank from service immediately and repairs carried out to bring the tank back to 
original specs. 

• Piping to and from tanks to be thickness tested every five (5) years. This piping is 
graphically represented in drawings labeled: STAR-KIST SAMOA PLANT 
LAYOUT (Figure 1) and the two (2) pump units illustrated in Appendix G. 
Documentation of the inspection is located in Appendix I-6, named Mechanical 
Integrity Program for Oil Storage System (Components) 

• Hoses arc used to deliver oil from the tanker to pumping unit for final destination at 
the farm across from the plant. These hoses will be checked once per year for cracks, 
tc,1rs. gouges. and blisters iq the cover. If any of the conditions above are noted the 
hose be taken out of service and replaced with a new one of proper type. 
Documentation of hose inspection is located in Appendix I-5 named "Mechanical 
Integrity Program for Oil Storage System (Components). 

• Work Orders are to be generated for all work carried out relating to failure of any 
item inspected by the operator and will be file in the Engineering Depa1iment by EPA 
Specialist. 

Star-Kist Samoa, Inc. 
.. December, 2000 



SPlLL PREVENTIO:\f CONTROL AND 
COUNTERMEASURE PLAN 

SPCC PLAN APPENDIX (1-2) 

Star-Kist Samoa, Inc. 
Mechanical Integrity Program for Oil Storage System (Components) 

Purpose: 

To prevent unexpected releases of fuel/process oil to the environment from the unloading 
/ loading/ distribution/ storage components of Star-Kist Samoa, Inc. 

Scope: 

This applies to the erection, installation, repair, replacement and maintenance of the 
components below: 

• Tank 
• Pumps 
• Valves 
• Pipes 
• Fittings 
• Hoses 

Inspection Program Components: 
• Inventory 

Total number of items to be inspected. Where applicable these items will be groped 
by type i.e.: tanks will be grouped into one category but identified individually. 
Likewise valves, pumps etc. 

• Pass/Fail Criteria 
Identifies each critical component that must be examined and describes what is 
considered out of limits. Refer to Appendix 1-5 title, "Mechanical Integrity Program 
for Oil Storage System (Components) Hose Inspection Record". 

• Frequency 
Tells how often a component must be inspected. 

• Inspect Findings 
Identifies equipment that failed and explains what caused the failure. Refer to 
Appendix I-6 Title," Mechanical Integrity Program for Oil Storage System 
(Components). 

Star-Kist S:unoa, Inc. December, 2000 



SPILL PREVENTION CONTROL AND 
COUNTERl\IEASURE PLAN 

SPCC PLAN APPENDIX (1-3) 

Star-Kist Samoa, Inc. 
Mechanical Integrity Program for Oil Storage System (Components) 

Dike Area 

DATE DIKE WALL DRAIN VALVES CEMENT INSPECTOR 
INTACT& NO VISIBLE FLOOR SIGNATURE 

SEEPAGE INTACT/NO 
CRACKS 

Note: Work orders to be developed covering all repairs associated with 
failure of any items. 

Star-Kist Samoa, Inc. 
~ 

December, 2000 
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SPILL PREVENTION CONTROL AND 
COUNTERl\lEASURE PLAN 

SPCC PLAN APPENDIX (1-4) 

Star-Kist Samoa, Inc. 
.Mechanical Integrity Program for Oil Storage System (Components) 

DATE 

-· -- ·-·- ~ 

NOTE: 

Pipe/Valve/Fitting Inspection Records 

SIZE OF PIPE VALVE DESIGN ACTUAL i\lETIIOD OF OPERATOR 
&LOC\TIO'.\: FITTI'.\:C/ID TIIICKNESS THICKNESS TEST 

LOCATION 

- ---~I 
I 

Work Order to 1Je developed covering all repairs associated with 
failure of any item. 

Star-Kist Samoa. Inc. December, 2000 



SPILL PREVENTION CONTROL AND 
COUNTERMEASURE PLAN 

SPCC PLAN APPENDIX (1-5) 

Star-Kist Samoa, Inc. 
Mechanical Integrity Program for Oil Storage System (Components) 

Hose Inspection Record 
Transfer Hose for Fuel Oil 

Date: __ / __ / 

Hose Inspected For: 
Blister Cracks 

Pass/Fail 

• I • 
Pass/Fail 

• ! • 

Once a Year 
(October) 

Cuts 

Pass/Fail 

• I • 

Tears 

Pass/Fail 

• I • 

Hose Inspection Record 

Tran sf er Hose for Soya Oil 

Date: __ / __ / __ 

Hose Inspected For: 
Blister Cracks 

Pass/Fail 

• I • 
Pass/Fail 

• ! • 

Cuts 

Pass/Fail 

• I • 

Tears 

Pass/Fail 

• I • 

Gouges 

Pass/Fail 

• ! • 

Gouges 

Pass/Fail 

• I • 

NOTE: Hoses that fail any of the above will necessitate replacement. 

Star-Kist Samoa, Inc. December. 2000 
~ 



SPILL PREVENTION CONTROL AND 
COUNTERMEASURE PLAN 

SPCC PLAN APPENDIX {1-6) 

Star-Kist Samoa, Inc. 
Mechanical Integrity Program for Oil Storage System (Components) 

There are two (2) pump units associated with the oil storage system. These pump 
units are identified in Appendix G in the drawing for Dike Storage Area and Soya 
Bean & Fuel Oil Unloading Area. 

These pump units will be dismantled and checked internal every five (5) years. All 
worn out parts will be replaced. All connection nipples and hoses will be replaced 
and replacement will be documented. 

Pump Unit Inspection Record: 

DATE LOCATION FINDINGS PASS/FAIL SIGNATURE 
OFPUMP 

i ------ ---- --- -

I 
- -- -- - -- --- - ·-·- -

NOTE: Work order will be developed covering all 1·epairs associated with failure of any item. 
\Vork order will be forwarded to the designated department who is responsible in the 
~pecific rep,lirs that needed. One copy will be for the department who will repair do the 
work order and the other copy will be forwarded to the EPA Specialist for filing in the 
Engineering Department office. 

Star-Kist Samoa. Inc. ~ December, 2000 
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